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fiffl 2 0 0 1 - 2 7 1 1 4 



r©sb i #- f- cttrtJKWMc**** 1 ** 1 * 

ftO-*«t»«S nfcB 3 #«iB^»«3tl, g 4 
ffiEg 1 #- h £f5ESi 3 tf- h t a 1 1 *> C 

mes 2 #- h- i h&ejb 4 J)?- h l vxM%im% 
mt^&izfg i <Dj5fi\zmfs.%z&mr& i ©fig£- 

iWEfg 2 #- t~ t WE* 3 •■ h <!: *«S«t t TmflBSfSl 
Tfg2©fig<h. iWE»l#-l'fc»EJS2!fl-h£* 

-rig 3 ©fig t c« o mttmi3.m%mt : mwrc& o , 

MI3sPtn^(6]«3##^ s S5tB^ 1 ©fig£fg2 ©fig£ 

iWBijtn^iei^^R**^^"* t>©fc*^T. ME* 

2 ©tim^ME»ft:#fl«*^R#f£*»'*"* £ € c« 
i*i«iH©ig^«WU h-f *ciM»sn*££*4* 

& t-t 5 rt«s«§a©si^*Hbgg. 

tW#3i 2 ] iWBH^it tt»Ert*«W©*»£* 
tb^ij ->-p S O x ^r^JtS-r^> S O x &JKttMfe£*r u 
fjfBfg 1 ©tt«* 6IBES6 2 (Ottl^ltBanSlSlW 

WaZVfWsZ ttfcSfcCSfS 2 ©fifCf 0M?>ci 
#-Mc»4etiiBS^Wk^^©«!i^« | Jtc«^$nfc«4 

ME* 1 #- h £ HE* 3 #- h £ ft*«f * £ £ t> C 
ffi&m 4 #- h £ Sr«« UTWE#a 

abacas 1 ®#Gic*3t#*fcar*"* i ©sii. 
«tbjr i »- £ we* 4 #- h £ &««-r * £ £ *>c 

ttEM 2 #- h tifEJe 3 tf- h £ *««LTttE*« 



StUlOTWEftft^b^aiA-f/t^UTttft^X** 
■fJB 3 ©fig £ fc« 0 * A RT«B**ft»fl:S«T* 0 , 
ME»tx;£l*HSD«^a©* 1 ©fig£fi§2 ©fig££3 

U «IE*ft*ft^&©*IKSBH=J:DfflE 

am^fes** a *>©c*s^t. j*ft?wfc# 

gbWfcSMWfc*©* i ■> 1" > H 9 C * * £ * f ' 

iwEaft*i«ii«io»A*aofHftt*Jt-r*c£«r 

[0 0 0 1] 

iMnjjfaz&mizfcCTV) k>Wtlz> z\t^-v^^mm 

r>3 0#«*flsSfiWC« 5 1 © t- * S . 
[0 0 0 2) 

LTV»-2> £, #^#-fb^g I'-te » ta ±SSfllJ^ 6 

timtixmmiz^K). *av»«. s^^b^«©«* 

*3 «k SMH#{b © ^ * - X A fc J: 0 Wits. 0 . «l ISK-fb 

ft, ak4b<w. fflSE^. Mifet'^s. z\ovmm 

^«^b^g©^btt^^:f6T$-B-fe0^^SS© 
[0 0 0 3] U->fflKifcO««t*fT5rt** 

Hji>6^tB$n-5Wja;^©NOxS:^b-r-5^^b 

tcMNOxM!««- aL\**^©^«Jt* t, J-><0£ 
£f;:NOx£©iKU 8SAS^^X+©K*»«*^T 
Ufct#l'©tebfcNOx^:»ttiL> N2lCj§7C-r-5fii^ 

U->S^tk©Sm**XA^^^bft (NOx) 

I? L TMIBKSjItcMN OxM^ICnS Xt * © 

^tKJt* 'J v^lzTZ ctizX'O, WE©JS)B7cSN O 

nfcNOx*Sf^.*'7.4'©*«HC, CO«?©Stc^ 
tr < tON2tcil7t;^{b'ta. 

[0 0 0 4] tC^5T, —IRC. rt*B«WBO«l»C»ia 

»«f tT*»Kft* (SOx) *«5B4-r 

■5. WEa6Ka5cSS!NOxj»«tt, NOxO»«f^ffltfr 

SOT?. rt*8«8DO»»ffl»C»lKJl7cSNOxAt«t* 
EgT-S.*:. ©HS7clk J NOxa6j«C«NOx©^e-r 

[0 0 0 5] <hr^A^. »JKffl7cSNOx«MEC»iRS 
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&IJ82 0 0 1 - 2 7 1 1 4 



tut s oxttwwaa 1 1 b\z&mtj.tiz®&&Mf&'?2> 
(i, fltff, Srtii^tiic< <®jtil7c^NOx^F t 5trS 

«£*lf^fSfaA s £>*o »»3l7cSNOx««trtOSOx 
«*«3&*Hbtr*t. (RlKjtSSaNOxMJiONOxftJR 

d i*fT**< at d Nox»flaB*ws"Fr*, v»*>«0> 

*SOx*»**ffei;<&. SHBlTEfiNOxftMK© 
N Ox*Wfc**ft«fcH-3 Tig < H»T M 

[0 0 0 6] R*aX£NOx««K»JKSttftSOx* 

[0 0 0 7] ®jgjt7C^NOx»^l*10SOx 
©KJR*©#W4, ©SS»7cSNOx«jilCfc0iT«# 
^^7.03AP«l=ifi'' i (5<t*#<^-3T*5 0s *©fc«K 
»Ka7ESNOx«KC»«3*lfcSOxfctta3-fr*IR. 
(C, ij f?-^tt. 0 5^**^*NOx®iRPt©B^^7. 
Ofltn*l6l4:Bi;*K>]«-aEL.fc©T?tt. 8MB15E3SNO 

^tiTfe. SJji±5$nfcSOx*iKiKa5cSNOxM^©tf 
[0 0 0 8] tCT. »H¥7-2 5 9 5 4 2*&«K: 

nfcsox**ta**«i:ecH:, u y^sawt©**; 
s oxjWWHKEHn oxMJiicsKJR^n?) c t 

[0 0 0 9] (»J|B4i«CM^SnTlr»*)S»flft«*l##rt 

»»fc*n-eneHS«»**R»- Isaacs 

NO x «« t C*lJ: 0 fcrt««HCjfi^«©MIESWS«J 



[0 0 10] 

[0 0 11] Sfc, i&LfcKJKa^fflNOxftWKCiS 
^TaS8*(*e»SOx&tB«lStt. SOxi*tti©83©SO 
x©#l*Sgilt£&<TS£ tl: ioTS Ox©S®iR£IhI 

s oxtsimmot&gigiWCD m&fr era £&-r b *> s ox 
[0012] tc-c, ^muAta, z.<Dj:3ttmm»n 

bT37. h^£>4Bft£«fc3Cb;fc!itfB«: 
RCHSSbfc 11-011025). 
[0 0 13] £©ft05tt, F*3^M^S^a^t"S^^ 

iz4z>0#—h%ffizfzmt\ftfa®w ! &m$:m-f. c<o 

- mc »4»«#{b^ia:o<is*«c»a*nfcss 4 t«i 

- h t zmm? * 1 1 1> kuk 2 h tjs 4 h t * 

"bKJB 2 h t» 3 h t *«E«UT#«li«t#R 
ICS 1 jgCDll 2 <0^|*lK:#ft/fX ^ffiTS 2 <D 

[0014] c©#fti*fl;8«Ttt. jaflEO-f > 

i©:5fi£tea©m2©;5i«nt©S|:&a&©fi££&& 
jctofta^aac^ttTL. »«a»©fta* 1 *< * 

NOxMMEONOxWfcVttHliaBEtWH***©. N 
O x ©KiRS^atiJiMW-^ S O x OlktBWW 
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[0015] ua>Lfc#e>, zmnmtmm^^r 

g3Mfc©?H** #»£■£*£, $Sl;tfx©Sfitt#!S i © 
2 *-5^ttlB2 0^l«i]^6»10 

[0 0 16] <fcoT. *B9»t*HfcLJ:3 

#»ro«t«Wi:*i'^, s o x 

4 U is. - • J: -5 '<z&%#x ©gsm t-swr 5 r £ * 
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^sox. hc, com&Mttzmtfe£lrlrz>t><DT- 
K#ta-r4#*« <*2#«a») io«c»«*n, m 
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l^UftlSn^-i' (PmfHb^iS:) 3 0 ©An 
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fSKb^S) 3 0WdJP3 0 b\Z&&£ftT^Z. 
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t, mm^y^—? 3 0 sr8gn?>g^^f7.©8En^iBj& 

2 0-»i. *«f9i» 

1 1 t*»arr*ti:t>»w*ft«i ot#»t 1 2 
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[0 0 3 0] £fc, 2 0 ©##**H 2 (Ctis-T 

iSSafifiCfiSUT^-St^, 2 011 $m 

ftflltiftXU COW. =5c«iK4 
0 9 1 2 >/\'-^ 3 0 

1 1 wftagi o ©jmtcStftT. A^ucKassna. 

C©J:3tCftfeJ«3>M— ^ 3 OOaiD 3 0 b^bAU 3 
0 alw|p)*^T8itn-5fifa^X©8Sn*, WT©^!- 

[0 0 3 1] * fc. »»«J»# 2 0 CD###B 3 ic^r 

f9i»*fl0tt»«U C©B§. H 
tcMJI 4 0 -»»JR* 9 1 0 (OitanT, A^ 

tc^ttssn-a,, c©«koicM«3>A-^3 o**tiT 

[0 0 3 2] t(5j»««»#2 0B7?faX-^2 1 

T*50. 7i»f al-^ 2 UiECU 1 0 Oti 0M« 
C©HJg©^^7?«, 7d7?iX-^ 2 1 iE 

cu i o o»4i»»^ae«iJ«r*. %mw%ft2 o©# 

0 # A IH C OUT te&T&Si-r * . 
[ 0 0 3 3] 1 1 lt*5^T»Wn >A'-^ 30© 
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AO 3 0 a ©ifi&lcte, 1 1 

0»«t»i6LfcfflA«^€:ECU 1 0 0 leftist" 5$ 

[0 0 3 4] ECU 1 0 0texv*;iO>fcfi-;$^6 

-K^-^^E'J) , RAM (^^AZi'tX^^ 
•J) > CPU (-fe> hy)Vya±iy^-n.-y h) . A# 

>A-? 3 oosoxifeaj^afftiiw^s-fT^Tir^. 

[0 0 3 5] ift&f&WCJtfel;:. ecuioooaa 

mS-fe>-y-l 3^6WA*fS-^*«A*Stl5»a*\ EJg 
$Hr>+H 4^e,©A^fi#*«A*^tl-5. Eie»-t> 
tJ- 1 4 lix>y> i ©a&gKfS^fcaj^fg^&ECU 
1 1 0 0«CfcB;*7U r©tBM^e>ECUl 0 0\tx.> 
>*>!HHE»N<&ift®f-£. ftfc, ECU1 0 0«X77 
n*— ^6©Hi*«^6.©A^§lfiQ^*jf U x> 
^>ft#Q/N (®A3S^*Q/X>v J >|5itegcN) £ 
iH^T-S. ■€■ LT, ECUlOOte. X>S?>|5J!E&N 
iI>y>MQ/N*e,X>y> 1 CDjlfettfig^W* 

U->S*ttiX hf^ftfctau 

-f * * « U v ?£«*Jfc £ U , <£ * ftffi mE«-ett U - 

[0 0 3 6] «448:3>A— ^ 3 0 ICJR^^^ITH-SNO 
xM^3 1. EP%KiSjg^S!NOx&8Ua#J>Ui*7VU5:J- 
Sfi#iU £©ffl#±l=0!l*.tf;it7'J£AK. ±h'J^ 
AN a. Uf^AL i, tvWCsOipfjJMU 
AU^ABa, AJk>^ACaOi5S:7M'J 
±Sg. 5>^>La, -f7MJ">AY©ipSMS* 
iItf^>/<£<<!:fe-oi, 6#P t ©iS&A&JS 
*TO> -5. 

[0 0 3 7] £©NOxllM«3'ltt, «A#ft#X©3& 
ttJt #«3Si8Jti#-r) **U->©t#ttNO 

x£©iRU oitA^A'X't'CDK^jgft^tT-r-Si© 

it£te. rCTiiNOxtt«3 1 <D±ffi.M<Dm%mS&-$> 

J* tax > v tcm*& a n -a © £ 

«JtfC -ST* 4. 

[0 0 3 8] CKOSIttOJgfflTtt. U->^fiSJtTCD*K 
j^^pJtg/j: U - >A- ># V ij >x >>s> 

i:TjBftft©ffi*Btt*iiiiiiLTt>*. x>>? 



> i 'j - > £ «s jrb-r ji<E $ *it ir » 3 # \z itm^mtt 

tt'J->fcfc?), x>>?> 
1 #7. h -T * ft « U y ^^^JrtT-il$5 S tlTt » S« t 

[0 0 3 9] NOxMSS3 1 CDNOxMtB^fflcD^^x 

£5ft*#xXATfTfcft*£#A£ftTV>.5. dcT)^ 
^XXAICO^T, Sfr±(CS^P t&tfA'J^AB a 

ti©^^jxXA<!:^-5„ 
[0 0 4 0] $f, iSEAS^^X*W«tOU->JC/«c* 

4 (A) \Zn<-t&o\z, &mOi tfiOz-H.\tOi-(Dm-C 

t ©*iBKf*#-r*. #«if^K«*n* 

NOtt, S&P t ©*S±TOrXttO»-cfcKfSU N 
O2 tfc-S (2NO + 02 — 2NO2 ) . 
[0 0 4 1 ] teg, ±fig$tlfeN02«. NOxMI«3 

fb$nJt£^e)NOx«4!K3 1 rtlCKJRStiTgtffcA'J'? 
ABaOi^U gi4 (A) (c^T J; 5 -fcBStt-f 
N0 3 -<DM-C-NOxMM3 1 rtCISR-r*. CCDJ;5(c 
LTNOx*^NOxM!iS3 1 rttCKJR$n-5. 
[0 0 4 2] itlt^fU 8tA#«^^«t«OBt3(i«ft*t 

ttiJ»©S* (NO3--NO2) Ci^t, NOxM^3 
1 P'30Dffi®?'r^->NO3-«, N02*75:«NO<D^-eN 

ox««3 l^&itai^n*. 

J 0 0 4 3 ] *A««^«f»CHC. CO^ODif 

^X*©BES5jft«iSTC«i:t)NOx«jii3 l^^i^ttj 
$nfcN0 2 £tz\ZNO\t. ®4 (B) ICx^-Tct^lC. 
HC, COiSJ^LTjlTC^ttS. COiritcLT^^ 
P t±©N0 2 *fc«NO*«SaELa:<&« < t, NOx 

mm 3 1 <=> jfcs** 6 t n o 2 * *: a n o fimm * ti 
-5. 

[0 0 4 4] 1P^. ?jSA^«A-X4"©HC, COtS, ft 

Yt-a-L*6ii, *v>?e*p t±©**oz-xfao«-*« 

C, COI:<kt>TNOx*«3 l*>6am*ftfcNOxH 
«t^X>i?>*»6#asn&NOx*«N2fcJl7c-a-H&6- 

[0 0 4 5] ^©J^tC. #«ffi*Jt3ftfJ->t«c*i 
NOx*«NOxft6«3 llC©JR$n, »«S«ttfc7K 
+ *SlWa>J y^JC-r-5iNOx*SNOxMj«3 1 



^M0 5-6KftaiSn. N2lCii7c$n* 0 

T, *»*^©NOx©»HJ*IBj1:T*c:<!:#T**. 

[0 0 4 6]*C. NOx*Mt3 1 0SOxSE»©^A- 
XAfc^HTKWr*. 9MK#>i4>ettJtftfl:tt (so 
x) ^intl^i, NOXMJI3 1 aiSONOxffl 
& iR <t m C * % ZXA TifeS #X + © S Ox £ K4rf 

02-X(S02-CD^TNOxftti*3 1 ©S^P t CD^Hlr 

wtLT^o. »asmj#x+©sox (mautsoi) 
«a^p t«a®±riE-ft$nTso3t^-5. 
[o o 4 7] ±^snfeso2«, e&pt© 

^®TMKBKfc£*«t;i*e>NOxjB!jig3 1 rt(C®JR^tl 
T8ft/tiJi>i»B a Oi^-g-U, UiM-l S 0&-<D 
^TNOxMJ»3 lftlC&fitLfiit&igB a SO^Mt 
ft. BaS04tt*ift;Wfi*fbL«<, Jt«WSfc£US 

^W©jgiat<i: ! fcCNOxjStjl3 1 a SO4© 

£j£S/WtA-fft<!:NOx&yg3 1 ©©JR(C|5^-T#-2) 
B aO©fi**«i!>LTNOx©KJRSg*^gTLTU* 

m3 1 ©NOx®iR*g**i«<iMij^-r4fc«e)icf±, an 

C0^"r5>i7*TNOxSi^3 1 (C©JR^tX7tSOx*^ai 

s-trft&gai&ft. 

[0 0 4 8] NOxftM*3 lfr*> SOx&MiiZikZlZ 
tt, NOx*ttHiS**«£<fcH«fc#«;tfX©tt*ii 
«*<£T^-a-^«tV»c:t^75^T*>D. NO 

t^ft. 

[0 0 4 9] ^titi^ACOW^JCctD, NOxttl3 1l: 
©JR£n/fcSOx£&J±i£-tt-ft(;:te. SKAS^SMJ** 

NOx^atB^-fr^a^wNOxSttjti • MTtmwm <fc 0 t> 

NOx«*3 1 ©i&**S5<-r£&ga*&-5d£5!>ifca* 

[0 0 5 0] >A*— ^ 3 0 K&tfft S Ox 

©&*W&te. «ia>A'-j'3 0OAP3.0al:i6< 
&SLTV>ftNOxtt&3 1 (Djjtfi. AP3 0a!i^S 
<fc&BLTt^SNOxftli«&3 1 J; 0 =b S OxSJiRfi*^ 
<fcftfc#, NOxtt*!J£3 l*^e>SOx$:JJtttJ$-a-*KE{r 

^*'X4g4SSn>/N*— ^ 3 0©|±JP 3 0 b»?,Aa 3 

**T£ft. 

[0 0 5 1 ] ttttawt-^ 3 0 ©^aK^OlBSffi 
filCO^T«. $^#*©»n;W(i»S©£:#©NOxM 
«t*ffl*«:Bt«-r4fc«!>. MlP>A-^3 0«AP3 
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5i^*t««3 >A'-^ 3 0 fc«LAT* *T<&Sft»*S 
tt, 2 0 Lfc££0;& 

**ffiT L . rjftSeS $ 7&«fi < teft fa i'SSBTIitfl ». 

[0 0 5 2] — 0 5 (Cl^-f «fc 5 IC, N O x MJg 3 1 

f S©»C«jfifctI££-f > (£tTNOx©JR£7-f> 
K£7<kH-5) S-^LT&tK CONOxKiR'^-OF'} 

■NOxMI3 l»&NOx«jfttU • ilTC^f-ti-^i^ir 
tt. NOxtti3 l©igg^nHi'iS<Uj:<TfeN 
Ox S-frft^t^T^ftfc©©, NOxftfc*g3 1 

*>SS Ox fete, WiLfci^tNO 
xfc6&3 1 ©S^^riSStLfc^^SOx^^WiC^ 

[0 0 5 3] flfi^, £MKtt)*#2 0©##£^Si$t5 
/ULT«ln>A'-^3 0 SrA'-f/^f -5fc«)JC, & 

[0054] ^ct% xmrnomm-c'te, &ts.#x<om 
n^fPi *Mss(t* 5 1 > ni^gt t-r ft ess 
2 (XDwwmmzg;-? iz, m2s.#xw~>a 

K-r^iC^Wf 5 ;:<*:<»: Lfc. £©##:©f£Ki£# 

owm$m&2 o<Dwm&mzr>\,*T\s.. no 

x. SOxoa6JRS9CttftMK3>A-^3 OfciSttSSMS 
^©SSn^JUgincU NOx, SOxOiS!itiB#f3ttMa 

n >a--^ 3 0 «c*w*»fti!f^©*nfea*as^-r« t 

*4HliNOxM!«3 l©NOx#^SttI?gS 

[0055] &\z, *mffi<DMm\z$>vz>m$immm 
a £ $ sg a ft mm &m iz t o tsmt z . ma l ft «t ^ 

ic. x>v^> 1 tt'J — >y\*->^v )J >x>v>T3o 
0> X>S?>1 ©a<E«JBKlSi;TS*tt*«ECU 1 0 

Tifi a n ft ic »4#ft ^«jt tix h -r * s fc a u 

•y^lcntO, fl^* , ^4 , 0^^zSS{4Ait'SlCjg:T-rft<i: 
it>(C, i>v J >1^6*HlSn-&**8HC, CO^OD 



(8) 
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[0 0 5 6 ] -e-dT. x>i>>l**U->£«51t"CSM£ 

TJ«»'ffillfcft}*** l *'k' C ' ECU 1 0 OiCioT 
7i7^a.x-^2 1 <Z>ffl&£l8HB't4. cniCkO. X 
WJ> 1 0»*j!/X«. =7C««t4 0-**«9-»* 
<gl 1 >A-^ 3 0 -Mf 1 2 -Mf 1 0 

©Jit SHIT, ^ataitlSft4J:5l:«t!3. ««3> 
A-* 3 0tliAn 30aA^ttiO30 bicr^oTiS 
ft4*«t**. SM5#**©NOxXtfSOx 
^»ji=i>A-^3 0©NOxM*£3 ltrKJR^tXS. 
* fc C ©»?> ISS Jfttt ** .'J ~ > T'ifc 4 *=7Cfi4^ 4 
0 ttt^ i A/ «!f U ^ ^ 

[0 0 5 7 ] *LT, X>^> l«t^K*X»*»J 

#AtB2cwra»flt-tt««=«i*sn**5c ecu i 

} nt:J:D. x>->*> 1 <n»9S.1J*\t* H7nfi4^4 o-H* 

^* 9 1 2 — mss^i >a-* 3 o -mm.m 1 1 

0, 3 OTtefcbO 3 0 bA^AO 3 0a 

\zm&-3T&inz>}&m£tiZ* x>s»i**i- 

-r**fc»4»J yfSmtlfiLT^SfifCH NOx 
M$ 3 1*6S OxA'SSSttl $ ti^ t ^fCtf* t tt 4 
,t-5K, ecui o oc.£oTx>s?>i©3I3£Sffi* 5 

[0 0 5 8] cniCJcO, ttl3>A-^3 0rt^Xh 

SOx®W$tte&©:£ftKSjS^4<fc?tC&rK NOx 
«83 l^SNOxiMtttHStU 

j&HC, COfCJ: ON 2 CS7ci£rt:3ft*>. ^ 
^#*#Mi&:3 >A— * 3 OSr^at-r-SCilCcfcoT. 
NOxM*£3 1 IcKiKSftT^SSOxfcJg^ra©^^ 

NOx«j«3 l^e&iii^-e-sct^-tf^e. 

[0 0 5 9] Sifc, x>y>i©WE*#«=J:0U-> 
$«tbil^*8#P^^^fe^(wJS. x>5?> l £3£S9ffl 

UT±a©J:5fi:NOx, SOxWSktBfflaSrff ®$ 
3>/\*-^ 3 0a<NOx-*>SOxTg8*nL.te^«fc5l::i~ 

Wf-Bt. x>v?>l© ru->ffl*tt3«EJ 
(#J;Ltf 4 0-6 0f» t, fx l~r**fctt'J -y 

^ffiKJtafiJ W («Atf2~3#) «*. C© 
rij->£«J*SIEj i r^H«&ttUyfS«tt 

[0060] C©<fc 5 C»*«J«# 2 0 

nt^i ^ &&&& t * * naajsHM* 1 6 wat(4« c« o 



***<J->Tfc4t. =7cftfe«4 0tt*«fe*r, 

^Kl^lCiJ^T^. X>i/> 1 ©31 liflj'ffil'.fcD. SP^ 
2gKSJtSr!S*<J6*J»C7. h-f +C«^L-THtcM^4 0 

[0 0 6 1 ] 06 £©«fc-5»::x>v> l©jf<£*ffl 
CiO, »fta«tt «: SMHtt £ * -f * C MWi" * t * 
KECUl 0 0***?Tr-5*!lffll#«SSr^T7D— 9^ + - 
hT$>4. £i\ XT7^Slftl ECUlOOteA' 

^ft©4*tt-KJ::3Tft£3n43*. 0M.tfECU 1 0 0 
#x>S?> 1 ©SHEI*M«:«*U -€-©«JHia*»5f£* 
tzSUfc^^-^SOxttaSffiS^tW^LfcO, EC 
U 1 0 0WOx9ti3 1 tc®iR«nfcSOx**«Jf 
U Wt^flCiLtecS OxtttB&atWje 
n&i^MSti-t^TtS. Sfc, 'J — >£$Slt 
■C*R^Prtg^t U - >A— VU >X> v>>©J§-&tc: 
tt, X>i?>OSe«!gC«toTU->2S«Sit»CJ;2>*8 

-rs^^t't^rsct^T^-s. 
[0 0 6 2] 7,?yys i Kfc^T. ^;uy^Ki^W-e 

;P^16^Tfc-5C:t€:*iJ^Ufc»'&»;tt, Tsrv'J- 
S 2 K*HTX>S?> 1 ©#«ffl*R*t«5*»!W»-X h-f 
*lc«WT*. X>v ! >l©#m^it«-Xh-f^(c*J 
fflltfce), *l:7f7^S 3H43UT, 7i7^3-X— ^ 
2 l©f£f*fflWw<fc9»&«##2 0©3¥# (AVl^y) 

[0 0 6 3] Wl'-ynWQWZ.fflW&TcT Ltti>, TsT- 
y^SAKWtt-TZ. 7>x^7'S4T«, ECUI 0 0 

tix>^> i <nm.m*km\zfcctz&mmz. $>z^\m 

[0 0 6 4] tt&s a;p^h+c*i»t. X>->*>1 
©SfSi^tbSSi^WJCT. h-f +lr$0fPT4 C ttt. N 
OxMl 3 1 ©NOx 8Wfc**<Mi*iaKifBB8T*j££ 

[0 0 6 5] C©*JS©JB«lT'(i, #§[*'^^«B8itf'»S 

2. j*af 10. *«««#2 0, Ti7^3.X-^2 
1. ECU 1 0 0l?(afl^^'X©i£?jft#K^^L-T^ 
4. Sfe, SOxP^lC^S/^m^X©^^ C'J- 
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>XllUyf) <tS^*'XS« (ffifi) £x>:x>l© 
jftEf&ffltCcfc^TftT^-SWT. £©fg;5£©JB^Tf;iX 

u i o omm^®.tt®&\,T^z>. 

[0 0 6 6 ] Sfc, ifflUlC^iTIl =7tW*4 0 
ft&tfga >A-^ 3 0 <D±ffimizmifr&l£7r;Lfztf. 
=7ii&!i&4 0£&>Uzi>A-$ 3 0©T»St#JI;:|§:ttTfe 
<fcl>„ E.7CMM4 0 Srtt^n^N'-^ 3 0 ©TcfHWClS 

d£#T£-5. 

[0 0 6 7 ] (*i£©^*g2] *^Bj(3^^,F*g^ 
tg^©^#-fbgg©^2CC»||Mc7)^<cr)UT, 13 7 

[0068] z\(om2comm<Dmm-cit. mi ammo 

) tttz®&\Z&rtZMW#\%:^l,tzh(D-r:'&Z>. Z\<Di% 
-a><D=7tMU4 0«. ffiA$«#*©£$!it/^U->© 
£#tCSOx£©i|xL. K^^OfgUX h-T^Xfi'J 

[0 0 6 9] r®J:3frH7C«j«4 OfCS h^^T'tttSg 

SrHSSE&StCLfct^ (BPfe, NOx®iRP#) = 
7tfi4JS 4 0 jW&Sgn >n—9 3 0 «fc t> fe _ho5r icfifts 
ditCfc-SCT, S^^X^©SOx«H7cfi4^4 OK 
M«Ezi>A*— ^ 3 0^©SOx©e5tA£ISjj: 
-r-5d<t:*iT?#, NOxfl4lg3 1 ©SOxf&S£|Sgifc-f -5 
£<i**T#£. L/&>L, l>y>l©»g$lMX(- 

-r^icfgwr^x!:. H7cte^ 4 o ^ e> s o x n 

Sfc*, NOx«I3 l©SOx»«or>ro , 3ffiA«*i;^. 
[0 0 7 0] f^T. CfflUJSOflTlS, ECU 10 
0 «i*;©«fc 5 lc#m«J## 2 0 <DftmiLW.<D® K) WtlU 
WZfto. ^-T. 7f7^S 1 1 (C&l^T. ECU 10 
0 «/N*;U^Sb^»3^S^$:fiJ^t--5. AMI^fElilSJfl 

ys i 2 KB*. x>-^> i 0$*[g»j£$&fHtttc;i 
[0 0 7 1 ] t|«sS«SJt*«x h-f + {cttWSti*i, H 

7tmm4 o^6sox**»ai$n-5^, a^t^a^a 

X fig IC * 5 fc * . SOx64tf#«^»4NOx«JK 
3 l£A-f AXLTsfcailCftUjatta. C*lt«t0NO 
x 3 1 © S O x »S*<B5lJ: £ tlZ. 
[0 0 7 2] Xt7 7"S1 2©HfTlC«tD, AJl^&A 
-f 3 -frfcttllTv^yT/S 1 3^»ffr 
S. C©X5^7*S 1 3Tte, =7C««4 OCDSOxt 
i±J*<5£7 Lfcft»54>*¥«e L, S O x ttffi*^7 t*US 



Wig (iS»SS{t«) ^«J0#>LTA';i/ycD^j#ttj«$. 

[0 0 7 3] XT77"S 1 4»Ci5HTA*;i/y©«JO#X. 
S15Ttt. ECUl0 0ttl>i?>lHCDlfittl 

->lta*-^r«. 

[0074] «±©ftfjp7n-«, /t;ur*aaE 
6 *»Effi«^«) o e a * »^ ic is n t t> ra« * 

fr£tt£>. £©<fc3l;:x>>>> i ©SMS^Jtft 

ft^H/UtilTffjtSwctij, NOx««E3 l 

[0 0 7 5] ±SBLfcSH6CD^SlT«. NOx«!6ig 
3 1*SONOi. SOxOtta«iatR|ll*fcfT-3THS 

^f--&snssoxattffij6T«^Tra&sfc«6, nox 
tct, NOxwifcai^s^fTP^^fc^, x 

S#A*ftWfc:3>A*— ^3 OfCNOxKiRBfilHIUIlicfc 

fc*ft*r*©tttt*ts ox*tBfc*«a:* h-r^s fen 

U ^5 1 ^MJ:tJ.t?igfilC^^feB#|c©^. < m&VJWft 2 
Offl^#S:jJS?jfifig(c^JD#AT, Mla>A'-^3 0 

Srrin-2.sm**^.©stn$:^»s(c u s ox©^aj5aa 

[0 0 7 6] ECU 1 0 0 IC<J:oTNOxM!iS3 

a©^s«cL.i*U3e*tifct*»c»atift«##2 o ©^ 
#'*wafi:flHc«»LTttttEa >a-* 3 o sssn*# 

©ggtx «MM Ic L , j£JS*« * * t f4£ $ ttfc i # 
=k ^ (CX>->*> i ^3i7cSiJ^jD^E#^$OT LT, S O 

[0077] mrnvrnms) ^ncffis^i 
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*#gg 2 0 0 1 - 2 7 1 1 4 



1 £#S8LTifc5)3"t5. 
[0 0 7 8] 11814. * 3 ft** 

[0 0 7 9 ] W6. X>5?>ltt«W4ft*OU~Wt 

ISS£ft. X>v 5 >nc«lsHE*-t>*l 4^3ftfi$ 

6, ^«iB-t>-9-l 3, IgJlEft-t^l 4©*lti*fa* 
«tECU10 0lCttiSn. ECU100*6<OttA« 

a. 

[0 0 8 0] #ft«9», 4-pffl#- H£«*fc 

(»ft#ft«J*#S> 20^1#-h C» 

m n^fr««3>/w (»«#<fc#a) 30 

CD A P 3 0 a ft. 2 0ffl^4*-h 

I4»«* («4#*a») 12^bTMl3>;W 
(#jMKb*a) 3 0-©aa3 0bCSH»SftTV»*. 
fttt=i >A*-2 3 0 CttRiWt5ES!NOxtt«f 3 1 *«K 

[0 0 8 1 ]ig«t^2 0B, 8 CwT 

WlOfil) fcBB9fc*i"il»*tt« 2 co 
&*) d-WOS^-S^K^"^ ft&tin>A-*3 0 
*Sttn*«»^©i!lft*r«a*aBA*Cd:*»T*4^ 

2 o a. *«* 9 t»*m 1 1 1 zfemtz t 
tt>c»»«i o£»««i 2t**«u rout, tt 

ft#*tt. 9 1 1 3 0 

ft*. 

[0 0 8 2] Sfc. 2 0 <D&mm 9 KwT 

gf^f 1 2-ttl3>A-^3 0-igf 1 l-ift^? 

1 OcOtltCitftT. *«£tttH3ft*>. 
[0 0 8 3] 2 0 ©#(**«<f>SM£« 

(H13#S8) t;:fi«LTt,> 2 (H4, 



(4. »««9-*ftfFl 0O«C8fiftT, *»ICtttBS 
ft-5. 

[0 0 8 4] 84$.=i W?— £ 3 0 ©j#^tfIS8^©iEfi& 
HKOHTfc, gf^,*'7.co?Jiift#)iI8it©d:€CDNOxM 
«I^mS*5S'«"f *fc». >A*-* 3 0 CDAP 3 

0 ai«*ft«l*#2 0©ifi<Cffii«EiiUTV> 
3. IP*.. #9Lfi7.1fi1!W3>rt—* 3 OicrjStAfSi; 
T03)5itS§fi$t4. #««*#2 0 U 

»4**lr». Lfci5bT, **«W*2 0O^H**«HWfl: 
« tffill S *fc t # J: t) . * 
fci^O^&felSS >A— * 3 0 C«tAi"S£TCD#& 

[0 0 8 5] H5(C^-r«k5C. NOxMI3 1 

ONOxJWfc*ttftU«t«*t»HJi«*D. NOxSrS* 
■rsoHMfcfiflECJ-f ^F^S^bT^t). £©NO 

(gfcffiTT*. NOx«tj|3 1*5.NOxM 

• il7na-&-2>cb#(Cf4. NOx«ttt3 10»*«r-tftB 
t*iS< L^£<Tt>NOxS:atBa-&-5-<»:^^ ; 5. 
[0 0 8 6] £fc, NOxttJ«3 1 
<2-f > KOte. 01OC*ti5l:2 5Ot~5 5O'C 

nan?****, fc^mtmrnibftzwi* o otM 
t. «^co?a^*u o o*c#ja^^5><fc-5{' wf-5«t 

jwbs ft3ttv»T?** cfttti a ft* mn**£ c * . 

[0 0 8 7] jfc©*iStflB 2 ©*K©#»T? 

(4. Sffi«J##2 0*tBffiWI^9#AS-^. 
*©A^r*tffc:x>^>©»«£*RJiS* K *K:M 

*WH*^i6fclB?> iJ>&< T*fc»Ktt» 2 

[0 0 8 8] -tUT. CCD*J£CD^ST«. NOx« 
3 1 CDfiK*t«liffi'tt»flSl*J-Cfeft«. »ft««^f 2 0 

SttiBSEfitTC -3 fc t * t «J*WW SrfT 5 J: 5 C 0 
fc. C10)S4^SttfiglCt5ViTt4. »I©a^tCJ:oT 
feSaSft**^ »2 5 0iC~5 5 CCWfEB-C* 
S. cKDjgglGH«. £iB<Dii§tt>W#£ft*4 0 0"CH 
ifiK*$tt4NOxSKfig* (#ffl[«IBIC!ft'RT*4NO 

[0 0 8 9] II Hi :CD^5l:NOx«!l3 1CS 
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£TFI::&ofc£#KECU 1 0 0#J*^2J##2 0©# 

[0 0 9 0] ST, X-r-y^S 2 1 K-fe^T, ECU 1 
0 0BNOxM«3 14>ttlK£fflft#t5 5 0*C«±d\ 

t5<5 5 0r^±T-fe-5^i^flJ*Lfc«^lr(i7.^-yy 
S2 2K:»?tU 2 5 0t:«TT**^t**iJ3£L*:« 

[0 0 9 1 ] XT7^S2 2Tlt ftfcJ8Ufcigffa<5 5 0 
■CfiU^gJ^ftMSU 5 5 OTCfiJLh©*^^^ 
S2 3^»fTlx. 5 5 0'C£tTO«^[iXTy7 , S2 5 
^#fr-r*. /f^ys 2 3Til iM«)f*2O0!)f 

ffi&mz&Z>t£\Z*Tv7S 2 4^#frU $«t«J§ 
#2 0 ©;fr#:£igitft&ffi (8S2©ffifi) 'MZJOSMfclg 

(0 0 9 2) ttjK£A&#t5 5 CC&TT**.*: 

# OTHnftteS (C * -5 £*iJ5rr -5 . JUSSffiB \Z $> •£> 
t«»43H*«l»tU. l J^->LW-h'M2,„ Z. 
®7f7yS 2 5 fC*5^T. M«I##2 0CD#MS 
iffi&Hl£*5££& 2 l s iJ5£L/fc«^t;:*4, X^-y^S 2 6 
-M£ffU fflSttO*#2 0CD#^Sr)(i*firg^«J»p#A 

[0 0 9 3] ^©Jz^JC. Sg3©^Jg©JB!!gt;:«i:nfcr, 
NOxM*S3 1 ©ttHEigttfflttrtTfctttf. m%%*<D 
8ttn*lflI«:«JD«A 2 0©##tef£ffi>2-t!- 
T, -?-©i#lS,«JS# 2 0©##£JiI8fiHa(g;Xf4i!*«SteH 

»ffl-T4ci*«-p**. fin*.. j#st«j»#2 o 

£*<T£-5. 
[0 0 9 4] 

wolf Ae.nfct#ica. rt««H«D»«a*8Jt*^ h 



[0 0 9 5 ] *%3B®$2 0^§!:£«Srtj|£ftH0$£( 

izE-TzMMJ: DSOx fif£n:£|n]gj# 

% £ 5 (c-r-5 CI £ T\ »«#fljfa© S O x 
[0 0 9 6 ] *89i®IS3Q^gt£ff«AM<gra©#& 

•r-5Sf^x©8SEn*i#«E-r«rajs*. gsn^ra«j## 
^s. fin*.. ?Hn^[6]^j#^a^-^fc-£-fe^t^{g(,, 

M^Stt?g^lGH^i.-p^]D#x.-5<fc^(c-r-5.d£T-. £ 

[0®©fBfig&IftBJl] 

[mi] ^^(cfii«i^«BtMn©»A^i:SEa©fB.i© 

[ii 2] mi (o&mvmmnmsmit&miz&^T. m 
&®Wft&mffii<LW\zti[&2it:ft£&<DmB$:m-?m-c 

[ii3] jBi©*as©»ji©#ftjWbe*fc*jt»T, # 

£ f 5t teg i'-fiS $ i±tz £ # © gg|$ £ ;ST 0T 

[04] ^m'M7zmr<soxMm<DNomtkth • m^ttm 

[0 5] ®^5l7t;SNOxM!tS©NOx#{k*©fag#14 
[0 6] mi ©*M©^ffi©»^^ggiI*3tt^$iJW 
[0 7] *^B^IC^^rtM*g5©^^tSS©m2© 
-5. 

[0 8] *%wi;:fi;«nffittHcD$5#fciiiB©$3© 

[0 9] Sg2©H;te©je*£©#E^8Kbggf::.fcUT. J* 
SrjS*«tfi:e ICfiCS $ ti-fc £ * 0DS«*wr 0T 

[010] K*il7cS!NOxftfcli©NOx^t*©«BflE4* 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To purify and discharge an 
exhaust gas flow bypassing an exhaust emission control 
means even if it occurs. 

SOLUTION: In this purifying device, a flow direction 
switching means 20 comprising four ports mounted on 
an exhaust passage 9 upstream of an exhaust emission 
control means 30 can be switched to a first position to 
flow exhaust gas in a first direction to the exhaust 
emission control means 30, a second position to flow 
exhaust gas in a second direction opposite to the first 
direction, and a third position to flow exhaust gas 
bypassing the exhaust emission control means 30. In 
this case, the device comprises the exhaust passage 
different in distance from an internal combustion engine 
1 to the exhaust emission control means 30 by having the flow direction switching means 20 
positioned at the first and the second positions for having the flow direction switching means 
20 operated by a catalyst temperature of the exhaust emission control means 30 to have a 
three way catalyst mounted on the exhaust passage 9. When the flow direction switching 
means 20 is operated from the first position to the second position, an air fuel ratio of exhaust 
gas the internal combustion engine 1 is controlled in stoichiometric method. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Have an exhaust air purification means in the flueway of an internal combustion engine, and 
the flow direction change means which equipped the upstream flueway with four ports rather than' this 
exhaust air purification means is established. The 1st flueway connected to the internal combustion 
engine is connected to the 1st port of this flow direction change means. The 2nd flueway connected to 
the atmosphere is connected to the 2nd port, and the 3rd flueway connected to the one side of the 
aforementioned exhaust air purification means is connected to the 3rd port. The 4th flueway connected 
to the other side of the aforementioned exhaust air purification means is connected to the 4th port the 
aforementioned flow direction change means The 1st position which connects the 2nd port of the above 
and the 4th port of the above, and pours exhaust gas in the 1st direction for the aforementioned exhaust ' 
air purification means while connecting the 1st port of the above, and the 3rd port of the above The 2nd 
position which connects the 2nd port of the above, and the 3rd port of the above, and pours exhaust gas 
in the 2nd direction contrary to the 1st direction for the aforementioned exhaust air purification means 
while connecting the 1st port of the above, and the 4th port of the above, It is an exhaust emission 
control device switchable in the 3rd position which connects the 1st port of the above, and the 2nd port 
of the above, bypasses the aforementioned exhaust air purification means, and pours exhaust gas In that 
to which it has the flueway where the distance from an internal combustion engine to an exhaust air 
purification means differs because the aforementioned flow direction change means takes the 1st 
position of the above, and the 2nd position, and the aforementioned flow direction change means 
operates with the degree of catalyst temperature of the aforementioned exhaust air purification means 
The exhaust emission control device of the internal combustion engine characterized by the exhaust air 
air-fuel ratio of an internal combustion engine being controlled by SUTOIKI when a three way 
component catalyst is prepared in the aforementioned flueway and the aforementioned flow direction 
change means operates from the 1st position of the above to the 2nd position of the above. 
[Claim 2] The aforementioned three way component catalyst is the exhaust emission control device of 
the internal combustion engine according to claim 1 characterized by to change to the 2nd position after 
controlling the exhaust-air air-fuel ratio of an internal combustion engine to SUTOIKI and operating the 
aforementioned flow-direction change means in the 3rd position of the above, when it has the SOx 
absorption function to which the exhaust-air air-fuel ratio of the aforementioned internal combustion 
engine absorbs SOx by RIN and the aforementioned flow-direction change means operates from the 1st 
position of the above to the 2nd position of the above. 

[Claim 3] Have an exhaust air purification means in the flueway of an internal combustion engine and 
the flow direction change means which equipped the upstream flueway with four ports rather than' this 
exhaust air purification means is established. The 1st flueway connected to the internal combustion 
engine is connected to the 1st port of this flow direction change means. The 2nd flueway connected to 
the atmosphere is connected to the 2nd port, and the 3rd flueway connected to the one side of the 
aforementioned exhaust air purification means is connected to the 3rd port. The 4th flueway connected 
to the other side of the aforementioned exhaust air purification means is connected to the 4th port the 



http://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww6.ipdl.jpo... 7/17/2003 



Page 2 of 2 



aforementioned flow direction change means The 1st position which connects the 2nd port of the above, 
and the 4th port of the above, and pours exhaust gas in the 1st direction for the aforementioned exhaust 
air purification means while connecting the 1st port of the above, and the 3rd port of the above, The 2nd 
position which connects the 2nd port of the above, and the 3rd port of the above, and pours exhaust gas 
in the 2nd direction contrary to the 1st direction for the aforementioned exhaust air purification means 
while connecting the 1st port of the above, and the 4th port of the above, It is an exhaust emission 
control device switchable in the 3rd position which connects the 1st port of the above, and the 2nd port 
of the above, bypasses the aforementioned exhaust air purification means, and pours exhaust gas. In that 
to which it has the flueway where the distance from an internal combustion engine to an exhaust air 
purification means differs by taking the 1st position and 2nd position of the aforementioned flow 
direction change means, and the aforementioned flow direction change means operates with the degree 
of catalyst temperature of the aforementioned exhaust air purification means The exhaust emission 
control device of the internal combustion engine characterized by forbidding the operation of the 
aforementioned flow direction change means when an exhaust air purification means is in the 
temperature window where the rate of exhaust air purification is high. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the exhaust emission 
control device of the internal combustion engine which can change the flow direction of the exhaust gas 
which flows an exhaust air purification means if needed about the exhaust emission control device of an 
internal combustion engine. 
[0002] 

[Description of the Prior Art] In order to purify the exhaust gas discharged from an internal combustion 
engine, generally an exhaust emission control device is installed in the flueway of an internal 
combustion engine. If the exhaust gas of an internal combustion engine is poured to this exhaust 
emission control device, a sediment will adhere gradually from the upstream in an exhaust emission 
control device. What this sediment is changes with composition of exhaust gas, or mechanisms of the 
composition of an exhaust emission control device, and exhaust air purification, for example it has an 
oxide, a sulfide, a nitrate, a sulfate, etc. This sediment needs to reduce the purification performance of an 
exhaust emission control device, or may cause increase of an exhaust back pressure and needs to remove 
it to predetermined timing. 

[0003] For example, there is an occlusion reduction-type NOx catalyst as an exhaust emission control 
device which purifies NOx of the exhaust gas discharged from the internal combustion engine which 
burns a RIN air-fuel ratio. This occlusion reduction-type NOx catalyst absorbs NOx, when the air-fuel 
ratio of inflow exhaust gas is RIN. Emit NOx absorbed when the oxygen density in inflow exhaust gas 
fell, and are the catalyst which returns to N2 and an occlusion reduction-type NOx catalyst is arranged to 
a flueway. By making rich the air-fuel ratio of the exhaust gas which nitrogen oxide (NOx) is made to 
absorb from the exhaust gas of a RIN air-fuel ratio, and increase in quantity etc. carries out fuel supplied 
to an internal combustion engine after NOx absorption, and flows into the aforementioned occlusion 
reduction-type NOx catalyst NOx emitted while making NOx absorbed from the aforementioned 
occlusion reduction-type NOx catalyst emit - unburnt [ in exhaust gas ] - reduction purification is 
earned out by reduction components, such as HC and CO, N2 

[0004] By the way, if the sulfur content is contained in the fuel for an internal combustion engine and 
fuel is generally burned with an internal combustion engine, the sulfur content in fuel will burn and a 
sulfur oxide (SOx) will occur. Since the aforementioned occlusion reduction-type NOx catalyst absorbs 
SOx in exhaust gas by the same mechanism as performing the absorption of NOx, if an occlusion 
reduchon-type NOx catalyst is arranged to the flueway of an internal combustion engine, not only NOx 
but SOx will be absorbed by the occlusion reduction-type NOx catalyst. 
[0005] However, SOx absorbed by the occlusion reduction-type NOx catalyst is easy to tend be 
accumulated m an occlusion reduction-type NOx catalyst that it decomposes and is hard to be emitted on 
the conditions which perform discharge of NOx from an occlusion reduction-type NOx catalyst and 
reduction purification (henceforth NOx discharge / reduction processing) in order to form a stable 
sulfate with time progress. Increase of the SOx accumulated dose within an occlusion reduction-type 
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NOx catalyst produces the so-called SOx poisoning to which the NOx absorption capacity of an 
occlusion reduction-type NOx catalyst decreases, it becomes impossible to ftilly remove NOx in exhaust 
gas, and NOx purification efficiency falls. Then, in order to continue at a long period of time and to 
maintain highly the NOx decontamination capacity of an occlusion reduction-type NOx catalyst, it is 
necessary to make SOx absorbed by the catalyst emit to proper timing. 

[0006] In order to make SOx absorbed by the occlusion reduction-type NOx catalyst emit, it turns out 
that it is necessary make rich the air-fuel ratio of inflow exhaust gas, and to make an occlusion 
reduction-type NOx catalyst into an elevated temperature rather than the time of NOx discharge / 
reduction processing. 

[0007] By the way, the distribution of the absorbed dose of SOx within an occlusion reduction-type 
NOx catalyst It has increased, so that it is close to the entrance side of exhaust gas in an occlusion 
reduction-type NOx catalyst. The sake, In case SOx absorbed by the occlusion reduction-type NOx 
catalyst is made to emit, by having passed in the same direction as the flow direction of the exhaust gas 
at the time of NOx absorption, the exhaust gas of a rich air-fuel ratio Even if SOx absorbed by the 
aforementioned entrance side in the occlusion reduction-type NOx catalyst is emitted There is a problem 
that a resorption will be carried out to an occlusion reduction-type NOx catalyst, and it cannot discharge 
efficiently from an occlusion reduction-type NOx catalyst only by emitted SOx moving the inside of an 
occlusion reduction-type NOx catalyst to the outlet side of exhaust gas. 

[0008] Then, when making SOx absorbed by the occlusion reduction-type NOx catalyst emit as 
indicated by JP,7-259542,A, the technology of pouring the exhaust gas of a rich air-fuel ratio for an 
occlusion reduction-type NOx catalyst with the time of NOx absorption at an opposite direction is 
proposed. Thus, if it has the adverse current function which makes the flow of exhaust gas reverse and 
emits SOx, since the travel within an occlusion reduction-type NOx catalyst comes to be immediately 
discharged besides an occlusion reduction-type NOx catalyst few, SOx emitted from the occlusion 
reduction-type NOx catalyst can prevent that the resorption of the emitted SOx is carried out to an 
occlusion reduction-type NOx catalyst. 

[0009] In the case of the exhaust emission control device of the internal combustion engine with an 
adverse current function currently indicated by the aforementioned official report Prepare the bypass 
path which makes an occlusion reduction-type NOx catalyst bypass, and a passage selector valve is 
prepared in the unification portion of the flueway and the aforementioned bypass path which stand in a 
row for an occlusion reduction-type NOx catalyst, respectively. Furthermore, between an occlusion 
reduction-type NOx catalyst and the aforementioned passage selector valves of the side near [ this ] an 
internal combustion engine is connected to the suction mouth of an exhaust air pump. When connecting 
the delivery of an exhaust air pump to a bypass path and making SOx emit from an occlusion reduction- 
type NOx catalyst While changing the valve position of the two aforementioned passage selector valves 
so that the whole quantity of exhaust air of an internal combustion engine may flow to a bypass path, 
with the time of the usual NOx absorption, the flow of the exhaust air which flows an occlusion 
reduction-type NOx catalyst to an opposite direction is generated by operating an exhaust air oumn 
[0010] ~ H P ' 

[Problem(s) to be Solved by the Invention] In the exhaust emission control device of this conventional 
internal combustion engine with an adverse current function, an exhaust air pump and two or more 
passage selector valves were required, and part mark increased and it became a cost rise. Moreover, if 
part mark increase, time and effort will become this thing to maintenance check so much. 
[001 1] Moreover, although it is the art which perceived that the SOx discharge processing accompanied 
by an adverse current avoided the resorption of SOx by shortening the travel of SOx in the case of SOx 
discharge in the occlusion reduction-type NOx catalyst mentioned above If this art is adopted, since 
distance until exhaust gas results in an occlusion reduction-type NOx catalyst will become long on the 
other hand, The temperature fall of exhaust gas while circulating the long path is large, and may 
necessarily be unable to tell the best method to SOx discharge, considering the viewpoint of the 
temperature conditions at the time of SOx discharge. 

[0012] Then, these people already proposed the technology which makes easy structure the exhaust 
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emission control device of such an internal combustion engine with an adverse current function, lessens 
part mark, and enabled it to aim at a cost cut (Japanese Patent Application No. 1 1-01 1025). 
[0013] This technology has an exhaust air purification means in the flueway of an internal combustion 
engine, and the flow direction change means which equipped the upstream flueway with four ports 
rather than this exhaust air purification means is established. The 1st flueway connected to the internal 
combustion engine is connected to the 1st port of this flow direction change means. Connect to the 2nd 
port the 2nd flueway connected to the atmosphere, and the 3rd flueway connected to the one side of an 
exhaust air purification means is connected to the 3rd port. The 4th flueway connected to the other side 
of an exhaust air purification means is connected to the 4th port, a flow direction change means The 1st 
position which connects the 2nd port and the 4th port and pours exhaust gas in the 1st direction for an 
exhaust air purification means while connecting the 1st port and the 3rd port, While connecting the 1st 
port and the 4th port, it constitutes switchable in the 2nd position which connects the 2nd port and the 
3rd port and pours exhaust gas in the 2nd direction contrary to the 1st direction for an exhaust air 
purification means. 

[0014] In this exhaust emission control device, the length of a flueway with the 2nd direction where the 
1st direction which pours exhaust gas and its 1st direction are reverse is changed so that the degree 
control of floor tempereture of a catalyst with a temperature window can be performed using the length 
of an exhaust pipe. Namely, a temperature reduction is so large that exhaust gas temperature will fall 
according to a thermolysis phenomenon and the length of a flueway will become long, if exhaust gas is 
poured to an exhaust pipe. On the other hand, the rate of NOx purification of the NOx catalyst used for 
an exhaust air purification means has the degree of catalyst temperature, and correlation, and it has the 
optimal temperature window which absorbs NOx, and if it separates from this NOx absorption 
temperature window, NOx absorptance will decline sharply. Therefore, absorption and discharge control 
of NOx, discharge control of SOx, etc. can be efficiently performed by changing the flow direction of 
exhaust gas by the flow direction change means. 

[0015] However, in this exhaust emission control device, in order to change the flow direction of 
exhaust gas, when the valve element of a flow direction change means was operated, as the flow of 
exhaust gas changed in the 2nd direction from the 1st direction, or the 1st direction from the direction of 
the 2nd, the problem by which the flow which bypasses an exhaust air purification means temporarily 
arises, and the exhaust gas which is not purified is discharged outside a vehicle had arisen. 
[0016] Therefore, one of the technical problems which this invention tends to solve is to offer the 
exhaust emission control device of the internal combustion engine which can purify and discharge this 
during the operation of the flow direction change means of exhaust gas though the flow of the exhaust 
gas which bypasses an exhaust air purification means arises. Moreover, other one of the technical 
problems which this invention tends to solve is in change control of the flow direction change means of 
exhaust gas to offer the exhaust emission control device of the internal combustion engine which can 
control the flow of exhaust gas so that SOx poisoning of an exhaust air purification means does not 
arise. Moreover, one of the technical problems which this invention tends to solve of further others is to 
offer the exhaust emission control device of the internal combustion engine which it is made for the flow 
of the exhaust gas which bypasses an exhaust air purification means not to arise as much as possible, 
and can raise an exhaust air purification performance as a whole because the rate of purification changes 
[00 17] direCti ° n change means out of a low catalytic activity temperature requirement. 

[Means for Solving the Problem] this invention adopted the following meanses, in order to solve the 
aforementioned technical problem. The 1st means of this invention has an exhaust air purification means 
in the flueway of an internal combustion engine. The flow direction change means equipped with four 
ports is prepared in an upstream flueway rather than this exhaust air purification means. The 1st flueway 
connected to the internal combustion engine is connected to the 1st port of this flow direction change 
means. The 2nd flueway connected to the atmosphere is connected to the 2nd port, and the 3rd flueway 
connected to the one side of the aforementioned exhaust air purification means is connected to the 3rd 
port. The 4th flueway connected to the other side of the aforementioned exhaust air purification means is 
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connected to the 4th port, the aforementioned flow direction change means The 1st position which 
connects the 2nd port of the above, and the 4th port of the above, and pours exhaust gas in the 1st 
direction for the aforementioned exhaust air purification means while connecting the 1st port of the 
above, and the 3rd port of the above, The 2nd position which connects the 2nd port of the above, and the 
3rd port of the above, and pours exhaust gas in the 2nd direction contrary to the 1st direction for the 
aforementioned exhaust air purification means while connecting the 1st port of the above, and the 4th 
port of the above, It is an exhaust emission control device switchable in the 3rd position which connects 
the 1st port of the above, and the 2nd port of the above, bypasses the aforementioned exhaust air 
purification means, and pours exhaust gas. In that to which it has the flueway where the distance from an 
internal combustion engine to an exhaust air purification means differs because the aforementioned flow 
direction change means takes the 1st position of the above, and the 2nd position, and the aforementioned 
flow direction change means operates with the degree of catalyst temperature of the aforementioned 
exhaust air purification means When a three way component catalyst is prepared in the aforementioned 
flueway and the aforementioned flow direction change means operates from the 1st position of the 
above to the 2nd position of the above, it is characterized by the exhaust air air-fuel ratio of an internal 
combustion engine being controlled by SUTOIKI. 

[0018] In the exhaust emission control device of this internal combustion engine, by changing a flow 
direction change means and choosing either the 1st position or the 2nd position, exhaust gas can be 
poured for an exhaust air purification means at the forward direction, or can be poured to an opposite 
direction. At the time of the operation of a flow direction change means, when it changes to the 3rd 
position which bypasses an exhaust air purification means, a three way component catalyst functions by 
the exhaust air air-fuel ratio of an internal combustion engine being controlled by SUTOIKI, and 
exhaust gas is purified and discharged. Therefore, during the operation of the flow direction change 
means of exhaust gas, though the flow of the exhaust gas which bypasses an exhaust air purification 
means arises, this can be purified and discharged. About a three way component catalyst, it can prepare 
in any flueway of the upstream of an exhaust air purification means, or a downstream. 
[0019] With the 2nd means of this invention, it is characterized by to change it to the 2nd position, after 
the aforementioned three way component catalyst controls the exhaust-air air-fuel ratio of an internal 
combustion engine to SUTOIKI and operates the aforementioned flow-direction change means in the 
3rd position of the above, when it has the SOx absorption function to which the exhaust-air air-fuel ratio 
of the aforementioned internal combustion engine absorbs SOx by RIN and the aforementioned flow- 
direction change means operates from the 1st position of the above to the 2nd position of the above. 
[0020] Thus, in what gave the SOx absorption function to the three way component catalyst, after the 
exhaust air air-fuel ratio of an internal combustion engine stops the operation of a flow direction change 
means temporarily in the 3rd position which is an exhaust air bypass position since SOx is emitted from 
a three way component catalyst at the time of SUTOIKI, and SOx discharge is completed, it is 
controlled to change a flow direction change means to the 2nd position. Thereby, SOx poisoning of an 
exhaust air purification means can be prevented effectively. 

[0021] With the third means of this invention, it has an exhaust air purification means in the flueway of 
an internal combustion engine. The flow direction change means equipped with four ports is prepared in 
an upstream flueway rather than this exhaust air purification means. The 1st flueway connected to the 
internal combustion engine is connected to the 1st port of this flow direction change means. The 2nd 
flueway connected to the atmosphere is connected to the 2nd port, and the 3rd flueway connected to the 
one side of the aforementioned exhaust air purification means is connected to the 3rd port. The 4th 
flueway connected to the other side of the aforementioned exhaust air purification means is connected to 
the 4th port, the aforementioned flow direction change means The 1st position which connects the 2nd 
port of the above, and the 4th port of the above, and pours exhaust gas in the 1st direction for the 
aforementioned exhaust air purification means while connecting the 1st port of the above, and the 3rd 
port of the above, The 2nd position which connects the 2nd port of the above, and the 3rd port of the 
above, and pours exhaust gas in the 2nd direction contrary to the 1st direction for the aforementioned 
exhaust air purification means while connecting the 1st port of the above, and the 4th port of the above 
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It is an exhaust emission control device switchable in the 3rd position which connects the 1st port of the 
above, and the 2nd port of the above, bypasses the aforementioned exhaust air purification means, and 
pours exhaust gas. In that to which it has the flueway where the distance from an internal combustion 
engine to an exhaust air purification means differs by taking the 1st position and 2nd position of the 
aforementioned flow direction change means, and the aforementioned flow direction change means 
operates with the degree of catalyst temperature of the aforementioned exhaust air purification means 
When the degree of catalyst temperature of an exhaust air purification means is in the temperature 
window where the rate of exhaust air purification is high, it is characterized by forbidding the operation 
of the aforementioned selector valve. 

[0022] Thus, by elaborating change control of the flow direction change means of exhaust gas, it is 
made for the flow of the exhaust gas which bypasses an exhaust air purification means not to arise as 
much as possible, and, thereby, it can purify exhaust gas efficiently with a necessary minimum exhaust 
air purification means. If it is in catalytic activity temperature when an exhaust air purification means is 
for example, a NOx catalyst, the flow direction change means of exhaust gas will not be operated, and 
will be made into the state where the change means was held they to be [ any of the 1st position or the 
2nd position ]. And when the degree of catalyst temperature becomes more than catalytic activity 
temperature (temperature window) or the following, change control of a flow direction change means is 
performed for the first time. It can be coped with by the simple method of only change control of the 
problem in which the flow of the exhaust gas which bypasses an exhaust air purification means exists by 
this of a flow direction change means. That is, since it is made for the rate of purification to change a 
flow direction change means out of a low catalytic activity temperature requirement primarily, an 
exhaust air purification performance improves as a whole. 
[0023] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of the exhaust emission control 
device of the internal combustion engine concerning this invention is explained with reference to a 
drawing. 

[Gestalt of the 1st operation] Drawing 1 is drawing showing the outline composition in the gestalt of 
operation at the time of applying the exhaust emission control device of the internal combustion engine 
concerning this invention to the gasoline engine (the so-called RIN barn gasoline engine) which can 
bum in a RIN air- fuel ratio. 

[0024] In this drawing, an engine 1 is an in-series 4-cylinder, and inhalation of air is supplied to each 
cylinder through an inlet pipe 2 and an inlet manifold 3. The throttle valve 4 which is interlocked with 
the accelerator pedal which is not illustrated, and opens and closes the inhalation-of-air path in an inlet 
pipe 2 is formed in an inlet pipe 2, and the throttle position sensor 5 which outputs the output signal 
corresponding to the opening of a throttle valve 4 to the electronic control unit (ECU) 100 for engine 
control is attached in it at this throttle valve 4. 

[0025] In the inlet pipe 2, the air flow meter 6 which outputs the output signal corresponding to the 
inhalation air content (inhalation air mass) Q which flows the inside of an inlet pipe 2 to ECU 100 is 
attached in the upstream rather than the throttle valve 4. 

[0026] Fuel (gasoline) is injected from a fuel injection valve 7 by each inhalation-of-air path which 
stands in a row in each cylinder of an engine 1. The valve-opening stage and valve-opening period of a 
fuel injection valve 7 are controlled by ECU100 according to the operational status of an engine 1. 
[0027] The exhaust gas discharged from each cylinder of an engine 1 is exhausted through an exhaust 
manifold 8 and an exhaust pipe (the 1st flueway) 9. The three way component catalyst 40 is formed in 
the middle of the exhaust pipe 9. This three way component catalyst 40 has the function which purifies 
NOx in exhaust gas, SOx, HC, CO, etc., when the exhaust air air-fuel ratio of an engine 1 is SUTOIKI. 
[0028] The exhaust pipe 9 is connected to the 1st port of the exhaust air selector valve (flow direction 
change means) 20 equipped with four ports. The 2nd port of the exhaust air selector valve 20 is 
connected to the exhaust pipe (the 2nd flueway) 10 which discharges exhaust gas to the atmosphere, the 
3rd port of the exhaust air selector valve 20 is connected to entrance 30a of a catalytic converter 
(exhaust air purification means) 30 through an exhaust pipe (the 3rd flueway) 11, and the 4th port of the 
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exhaust air selector valve 20 is connected to outlet 30b of a catalytic converter (exhaust air purification 
means) 30 through the exhaust pipe (the 4th flueway) 12. The occlusion reduction-type NOx catalyst (it 
abbreviates to a NOx catalyst hereafter) 31 is held in the catalytic converter 30. The NOx catalyst 31 is 
explained in full detail later. 

[0029] The exhaust air selector valve 20 is a bulb into which the flow direction of the exhaust gas which 
flows a catalytic converter 30 is changeable by changing to the adverse current position which shows the 
valve element to the forward-feed position shown in drawing 1 , and drawing 2 . When the 
aforementioned valve element is located in a forward- feed position, the exhaust air selector valve 20 
connects an exhaust pipe 10 and an exhaust pipe 12 while connecting an exhaust pipe 9 and an exhaust 
pipe 11, and at this time, exhaust gas flows in order of the three-way-component-catalyst 40 -> exhaust 
pipe 9 -> exhaust pipe 1 1 -> catalytic-converter 30 -> exhaust pipe 12 -> exhaust pipe 10, and it is 
emitted to the atmosphere. Thus, the flow of the exhaust gas which flows toward outlet 30b from 
entrance 30a of a catalytic converter 30 is called a "forward feed" in the following explanation. 
[0030] Moreover, when the valve element of the exhaust air selector valve 20 is located in the adverse 
current position shown in drawing 2 , the exhaust air selector valve 20 connects an exhaust pipe 10 and 
an exhaust pipe 1 1 while connecting an exhaust pipe 9 and an exhaust pipe 12, and at this time, exhaust 
gas flows in order of the three-way-component-catalyst 40 -> exhaust pipe 9 -> exhaust pipe 12 -> 
catalytic-converter 30 -> exhaust pipe 1 1 -> exhaust pipe 10, and it is emitted to the atmosphere. Thus, 
the flow of the exhaust gas which flows toward entrance 30a from outlet 30b of a catalytic converter 30 
is called "an adverse current" in the following explanation. 

[0031] Moreover, when the valve element of the exhaust air selector valve 20 is located in the center 
valve position shown in drawing 3 , the exhaust air selector valve 20 connects an exhaust pipe 9 and an 
exhaust pipe 10, and at this time, exhaust gas flows in order of the three-way-component-catalyst 40 -> 
exhaust pipe 9 -> exhaust pipe 10, and it is emitted to the atmosphere. Thus, ****** of the exhaust gas 
which bypasses a catalytic converter 30, without flowing is called a "short pass" by the following 
explanation. 

[0032] This exhaust air selector valve 20 is driven to an actuator 21, the change of a valve element 
position is performed, and an actuator 21 is controlled by ECU 100. An actuator 21 and ECU 100 
constitute control means from a gestalt of this operation. Change control of the valve element position of 
the exhaust air selector valve 20 is explained in full detail later. 

[0033] The exhaust gas temperature sensor 13 which outputs the output signal corresponding to the 
temperature of the exhaust gas which flows the inside of an exhaust pipe 1 1 near the entrance 30a of a 
catalytic converter 30 in an exhaust pipe 1 1 to ECU 100 is attached. 

[0034] ECU100 consists of a digital computer, possesses ROM (lead-on memory), RAM (RAM), CPU 
(central processor unit), the input port, and the output port which were mutually connected by the bi- 
directional bus, and performs basic control, such as AFC of an engine 1, and also it is performing SOx 
discharge processing control of a catalytic converter 30 etc. with the gestalt of this operation. 
[0035] For these control, the input signal from the aforementioned air flow meter 6 and the input signal 
from an exhaust gas temperature sensor 13 are inputted, and also the input signal from the rotational 
frequency sensor 14 is inputted into the input port of ECU100. The rotational frequency sensor 14 
outputs the output signal according to the rotational frequency of an engine 1 to ECU100, and ECU100 
calculates engine-speed N from this output signal. Moreover, ECU100 calculates the inhalation air 
content Q from the output signal of an air flow meter 6, and calculates engine load Q/N (inhalation air- 
content Q / engine-speed N). And ECU1 00 judges the operational status of an engine 1 from engine- 
speed N and engine load Q/N, controls the fuel quantity injected from a fuel injection valve according to 
the operational status, and performs AFC changed to a RIN air-fuel ratio, SUTOIKI, or a rich air-fuel 
ratio. If an example of this AFC is given, in the time of a warm-up, and a heavy load operation region, it 
considers as SUTOIKI or a rich air-fuel ratio, and there is the control method made into a RIN air-fuel 
ratio in a low Naka load operation region. 

[0036] The NOx catalyst 31 held in the catalytic converter 30, i.e., an occlusion reduction-type NOx 
catalyst, makes an alumina support, and at least one chosen from an alkaline earth like Potassium K, 
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Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, and Calcium calcium, Lanthanum La, 
and rare earth like Yttrium Y and noble metals like Platinum Pt are supported on this support. 
[0037] This NOx catalyst 31 emits NOx absorbed when the air-fiiel ratio (an exhaust air air-fuel ratio is 
called hereafter) of inflow exhaust gas was RTN, NOx was absorbed and the oxygen density in inflow 
exhaust gas fell, and is N2. It returns. In addition, an exhaust air air-fuel ratio shall mean the ratio of the 
sum total of an air content, and the sum total of fuel (hydrocarbon) supplied to the flueway of the 
upstream of the NOx catalyst 31, an engine combustion chamber, an inhalation-of-air path, etc. here, 
respectively. Therefore, when fuel, a reducing agent, or air is not supplied in the flueway of the NOx 
catalyst 3 1 upstream, an exhaust air air-fuel ratio will be in agreement with the air-fuel ratio of the 
gaseous mixture supplied to an engine combustion chamber. 

[0038] The so-called RIN barn gasoline engine in which combustion with a RIN air-fuel ratio is possible 
is used as an internal combustion engine, and the air-fuel ratio of a gaseous mixture is controlled by the 
gestalt of this operation according to the operational status of an engine 1. So, when the engine 1 is 
operated with the RIN air-fuel ratio, an exhaust air air-fuel ratio becomes RIN, and an oxygen density 
becomes high, the time of on the other hand the engine 1 being operated with SUTOIKI or the rich air- 
fiiel ratio - an exhaust air air-fuel ratio ~ SUTOIKI or unburnt [ which is discharged from an engine 1 
while becoming rich and the oxygen density in exhaust gas falling sharply ] - components, such as HC 
and CO, increase 

[0039] Although there is also a portion which is not clear about the mechanism of the NOx 
absorption/emission action of the NOx catalyst 3 1 , it is thought that it is carried out by the mechanism as 
shown in drawing 4 . Although this mechanism is explained taking the case of the case where Platinum 
Pt and Barium Ba are made to support, on support, it becomes the same mechanism even if it uses other 
noble metals, alkali metal, an alkaline earth, and rare earth. 

[0040] First, since the oxygen density in inflow exhaust gas will increase sharply if inflow exhaust gas 
becomes remarkable RIN, as it is shown in drawing 4 (A), it is oxygen 02. It adheres to the front face of 
Platinum Pt in the form of 02- or 02-. Next, NO contained in exhaust gas reacts with 02- or 02- on the 
front face of Platinum Pt, and is N02. It becomes (2 NO+02 ->2N02). 

[0041] Then, oxidizing on Platinum Pt, unless the NOx absorptance of the NOx catalyst 31 is saturated 
generated N02 is absorbed in the NOx catalyst 31, combines with a barium oxide BaO, and as shown in 
drawing 4 (A), it is diffused in the NOx catalyst 31 in the form of nitrate-ion N03-. Thus, NOx is 
absorbed in the NOx catalyst 31. 

[0042] On the other hand, when the oxygen density in inflow exhaust gas falls, the amount of generation 
of N02 falls and nitrate-ion N03- within the NOx catalyst 31 is emitted by the reaction (N03->N02) 
contrary to the aforementioned reaction from the NOx catalyst 3 1 in the form of N02 or NO. 
[0043] On the other hand, if reduction components, such as HC and CO, exist in inflow exhaust gas 
these components will react with oxygen 02- on Platinum Pt, or 02-, will oxidize, will consume the 
oxygen in exhaust gas, and will reduce the oxygen density in exhaust gas. Moreover, N02 emitted from 
the NOx catalyst 3 1 by the oxygen density fall in exhaust gas Or it reacts with HC and CO and NO is 
returned, as shown in drawing 4 (B). Thus, N02 on Platinum Pt Or if NO stops existing, N02 or NO 
will be emitted to a degree from a degree from the NOx catalyst 31. 

[0044] That is, HC in inflow exhaust gas and CO react immediately with oxygen 02- on Platinum Pt, or 
02- first, and are made to oxidize, and if HC and CO still remain even if oxygen 02- or 02- on 
Platinum Pt is subsequently consumed, NOx discharged from NOx and the engine which were emitted 
from the NOx catalyst 31 will be made to return them to N2 by this HC and CO. 
[0045] thus, if an exhaust air air-fuel ratio becomes RIN, NOx will absorb for the NOx catalyst 3 1 - 
having - an exhaust air air-fiiel ratio - SUTOIKI - or if it is made rich, NOx will be emitted to the 
inside of a short time from the NOx catalyst 31, and will be returned to N2 Therefore, eccrisis of NOx to 
the inside of the atmosphere can be prevented. 

[0046] Next, the mechanism of SOx poisoning of the NOx catalyst 31 is explained. If the sulfur oxide 
(SOx) is contained in exhaust gas, the NOx catalyst 31 will absorb SOx in exhaust gas by the same 
mechanism as absorption of above-mentioned NOx. That is, when an exhaust air air-fuel ratio is RIN, 
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oxygen 02 has adhered to the front face of the platinum Pt of the NOx catalyst 31 in the form of 02- or 
02-, and SOx in inflow exhaust gas (for example, S02) oxidizes on the front face of Platinum Pt, and 
serves as S03. 

[0047] Then, generated S02 is absorbed in the NOx catalyst 31, combines with a barium oxide BaO, 
oxidizing further on the front face of Platinum Pt, is diffused in the NOx catalyst 3 1 in the form of 
sulfate-ion S042-, and forms a sulfate BaS04. Since a crystal tends to turn big and rough and tends 
[ comparatively ] to be stabilized, once it is generated, the decomposition discharge of BaS04 will be 
hard to be carried out. For this reason, if the amount of generation of BaS04 in the NOx catalyst 31 
increases with the passage of time, the amount of BaO which can participate in absorption of the NOx 
catalyst 31 will decrease, and the absorptance of NOx will decline. It is this, i.e., SOx poisoning. 
Therefore, in order to maintain the NOx absorptance of the NOx catalyst 31 highly, it is necessary to 
make SOx absorbed by the NOx catalyst 3 1 to proper timing emit. 

[0048] In order to make SOx emit from the NOx catalyst 31, it turns out that it turns out that what is 
necessary is just to reduce the oxygen density of exhaust gas like the case where NOx is made to emit, 
and it is easy to emit, so that the temperature of the NOx catalyst 3 1 is high. 

[0049] In order to have made SOx absorbed by the NOx catalyst 31 emit by research of these people, as 
for the time of SUTOIKI or the usual NOx discharge / reduction processing to which carry out richly 
and NOx is made to emit from the NOx catalyst 3 1, the temperature of the NOx catalyst 3 1 showed [ the 
inflow exhaust air air-fuel ratio ] that it was necessary to make it high. 

[0050] Moreover, the absorbing state of SOx in a catalytic converter 30 Since the SOx absorbed dose 
increases more than the NOx catalyst 31 to which the direction of the NOx catalyst 31 which is carrying 
out the position soon is located in entrance 30a of a catalytic converter 30 in the distance from entrance 
30a, If an exhaust air air-fuel ratio turns SUTOIKI or rich and hot exhaust gas to the entrance 30a side 
and pours it from the outlet 30b side of a catalytic converter 30 in case SOx is made to emit from the 
NOx catalyst 31, SOx can be emitted in a short time. 

[0051] About the arrangement position to the flueway of a catalytic converter 30, in order to secure the 
degree of NOx catalyst floor temperature in case the flow of exhaust gas is a forward feed, entrance 30a 
of a catalytic converter 30 is considering as the arrangement located near the exhaust air selector valve 
20. That is, passage length until exhaust gas flows into a catalytic converter 30 has a direction shorter 
than the time of making a valve element into an adverse current position when making the valve element 
of the exhaust air selector valve 20 into a forward-feed position so that drawing 1 which shows the state 
where the valve element of the exhaust air selector valve 20 was located in the forward-feed position, 
and drawing 2 which shows the state where the valve element of the exhaust air selector valve 20 was 
located in the adverse current position may show. Therefore, a temperature reduction is so large that 
exhaust gas temperature will fall according to a thermolysis phenomenon and passage length will 
become long, if exhaust gas is poured to an exhaust pipe. Therefore, the temperature reduction of 
exhaust gas until the direction when locating a valve element in an adverse current position flows into a 
catalytic converter 30 is larger than the time of locating the valve element of the exhaust air selector 
valve 20 in a forward- feed position. 

[0052] On the other hand, as shown in drawing 5 , the rate of NOx purification of the NOx catalyst 31 
has the degree of catalyst temperature, and correlation, and it has the optimal temperature window 
(henceforth a NOx absorption window) for absorbing NOx, and if it separates from this NOx absorption 
window, NOx absorptance will decline sharply. Moreover, when making NOx emit and return from the 
NOx catalyst 31, even if it does not make temperature of the NOx catalyst 31 so high, when making 
SOx emit from the NOx catalyst 3 1 of the thing to which NOx can be made to emit, the direction which 
made temperature of the NOx catalyst 3 1 the elevated temperature as mentioned above can emit SOx 
efficiently. 

[0053] On the other hand, in order to cany out a short pass and to bypass a catalytic converter 30 as 
exhaust gas shows during a valve element operation at drawing 3 if the valve element of the exhaust air 
selector valve 20 is operated, the exhaust gas is not purified by the three way component catalyst as an 
exhaust air air-fuel ratio is RIN. 
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[0054] Then, with the gestalt of this operation, we decided to control an exhaust air air-fuel ratio to 
SUTOIKI in the valve element position (the 3rd position) as for which exhaust gas carries out a short 
pass during the valve element operation based on change operation of the required exhaust air selector 
valve 20 in case the flow direction of exhaust gas is considered as a forward feed or an adverse current. 
About change operation of the exhaust air selector valve 20 accompanied by the operation of this valve 
element For example, when making the flow of the exhaust gas in a catalytic converter 30 into a forward 
feed at the time of absorption of NOx and SOx and making an adverse current the flow of the exhaust 
gas in a catalytic converter 30 at the time of discharge of NOxSOx, Or the time of changing the flow 
direction of exhaust gas to a forward feed or an adverse current in consideration of the point which the 
rate of NOx purification of the NOx catalyst 31 correlates with the degree of catalyst temperature, so 
that the degree of catalyst temperature may not separate from a temperature window etc. can be 
illustrated. 

[0055] Next, the operation of the exhaust emission control device in the gestalt of this operation is 
explained taking the case of the control which makes exhaust gas flow backwards at the time of NOx or 
SOx discharge. As mentioned above, an engine 1 is a RIN barn gasoline engine. According to the 
operational status of an engine 1, an air-fuel ratio is controlled by ECU 100. When the engine 1 is 
operated with the RIN air-fuel ratio, an exhaust air air-fuel ratio becomes RIN. the time of an oxygen 
density becoming high and the engine 1 being operated with SUTOIKI or the rich air-fuel ratio - an 
exhaust air air-fuel ratio - SUTOIKI or unburnt [ which is discharged from an engine 1 while becoming 
rich and the oxygen density in exhaust gas falling sharply ] - components, such as HC and CO, increase 

[0056] Then, when the engine 1 is operated with the RIN air-fuel ratio, the operation of an actuator 21 is 
controlled by ECU 100 so that the valve element of the exhaust air selector valve 20 is held in the 
forward-feed position shown in drawing 1 . Thereby, the exhaust gas of an engine 1 flows in order of the 
three-way-component-catalyst 40 -> exhaust pipe 9 -> exhaust pipe 1 1 -> catalytic-converter 30 -> 
exhaust pipe 12 -> exhaust pipe 10, comes to be emitted to the atmosphere, and serves as a forward feed 
which flows toward outlet 30b from entrance 30a in a catalytic converter 30. At this time, NOx and SOx 
in exhaust gas are absorbed by the NOx catalyst 31 of a catalytic converter 30. Moreover, at this time, 
since an exhaust air air-fuel ratio is RIN, a three way component catalyst 40 hardly functions. 
[0057] And when the engine 1 is operated with SUTOIKI or the rich air-fuel ratio, the operation of an 
actuator 21 is controlled by ECU 100 so that the valve element of the exhaust air selector valve 20 is held 
in the adverse current position shown in drawing 2 . Thereby, the exhaust gas of an engine 1 flows in 
order of the three-way-component-catalyst 40 -> exhaust pipe 9 -> exhaust pipe 12 -> catalytic- 
converter 30 -> exhaust pipe 1 1 -> exhaust pipe 10, comes to be emitted to the atmosphere, and serves 
as an adverse current which flows toward entrance 30a from outlet 30b in a catalytic converter 30. 
Moreover, while operating the engine 1 with SUTOIKI or the rich air-fuel ratio, the operation control of 
an engine 1 is made by ECU 100 so that it may become the exhaust gas temperature to which SOx is 
easy to be emitted from the NOx catalyst 31. 

[0058] thereby, the hot exhaust gas of SUTOIKI or a rich air-fuel ratio comes to pass through the inside 
of a catalytic converter 30 in NOx and the direction contrary to the time of SOx absorption, and NOx 
emits from the NOx catalyst 31 - having - further - unburnt [ in exhaust gas ] - reduction purification 
is carried out by HC, CO, etc. N2 Moreover, SOx absorbed by the NOx catalyst 31 can be made to emit 
to the inside of a short time from the NOx catalyst 31, when exhaust gas flows backwards a catalytic 
converter 30. 

[0059] Moreover, when RIN air-fuel ratio operation continues by the service condition of an engine 1 
for a long time, an engine 1 is controlled to be compulsorily operated with SUTOIKI or a rich air-fuel 
ratio, discharge processing of NOxSOx is performed as mentioned above, and it is made for a catalytic 
converter 30 to be saturated neither with NOx nor SOx. The AFC method of such an engine 1 is called 
RIN rich spike control by the following explanation. In addition, if a numeric value is concretely 
mentioned and explained about RIN rich spike control, when "RIN air-fuel ratio operation" of an engine 
1 will continue for dozens seconds (for example, 40 - 60 seconds), "SUTOIKI or rich air-fuel ratio 
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operation" is condition that continue several seconds (for example, 2 - 3 seconds), and this "RIN air-fuel 
ratio operation", and "SUTOIKI or rich air-fuel ratio operation" is performed by turns. 
[0060] thus, the valve element of the exhaust air selector valve 20 — the adverse current position from a 
forward-feed position — or it changes from an adverse current position to a forward- feed position — on 
the way - coming out — as shown in drawing 3 , exhaust gas carries out a short pass from an exhaust 
pipe 9 to an exhaust pipe 10, and bypasses a catalytic converter 30 At this time, a three way component 
catalyst 40 does not function as the exhaust gas which carries out a short pass being RIN, and exhaust 
gas is not purified. Therefore, during the valve element operation of the exhaust air selector valve 20, an 
exhaust air air-fuel ratio is compulsorily controlled by the operation control of an engine 1 at SUTOIKI, 
and a three way component catalyst 40 is operated by it, and after a three way component catalyst 40 
purifies the exhaust gas which carries out a short pass, it is made to emit to the atmosphere. 
[0061] Drawing 6 is a flow chart which shows the control procedure which ECU100 performs when 
controlling an exhaust air air-fuel ratio to SUTOIKI compulsorily by the operation control of an engine 
1 in this way. First, at Step SI, ECU1 00 judges whether it is a bulb operation stage. Although this 
judgment is determined [ whether the flow direction of exhaust gas is changed, and ] by the property of 
the whole exhaust air purification system or an exhaust air purification means when what conditions are 
fulfilled for example, when ECU100 integrates the operation time of an engine 1 and the integrated 
value reaches the specified quantity, judge with the SOx discharge processing need, or The amount of 
SOx(es) in which ECU100 was absorbed by the NOx catalyst 31 is integrated, and when integrated 
value reaches the specified quantity, it can illustrate judging with the SOx discharge need etc. Moreover, 
in the case of the RIN barn gasoline engine which can burn in a RIN air- fuel ratio, since the operational 
status of an engine changes to combustion by the RIN air-fuel ratio, and combustion by the rich air-fuel 
ratio, when carrying out change control of the operational status ****** exhaust air change-over valve 
20 of this engine, it can illustrate. 

[0062] In Step SI, if it judges that it is not a bulb operation stage, a return will be carried out and it will 
return to a start. When it is judged that it is a bulb operation stage, in Step S2, the exhaust air air-fuel 
ratio of an engine 1 is compulsorily controlled to SUTOIKI. If the exhaust air air-fuel ratio of an engine 
1 is controlled to SUTOIKI, next in Step S3, the valve element (bulb) of the exhaust air selector valve 
20 will be changed from a forward-feed position to an adverse current position by operation control of 
an actuator 21. 

[0063] If change control of a bulb is completed, it will shift to step S4. ECU100 is controlled by step S4 
to RIN rich spike operation etc. at the air-fuel ratio according to the operational status of an engine 1, or 
a compulsive target. The return of after shift is carried out to step S4, and it returns to a start. 
[0064] In addition, it is same to control compulsorily the exhaust air air-fuel ratio of an engine 1 during 
a bulb operation at SUTOIKI when changing the flow direction of exhaust gas to a forward feed or an 
adverse current in consideration of the point which the rate of NOx purification of the NOx catalyst 31 
correlates with the degree of catalyst temperature so that the degree of catalyst temperature may not 
separate from a temperature window. 

[0065] With the gestalt of this operation, the direction where exhaust gas flows to a forward feed turns 
into the 1st direction, and the direction which flows to an adverse current turns into the 2nd direction. 
Moreover, an exhaust pipe 9, an exhaust pipe 1 1, an exhaust pipe 12, the exhaust pipe 10, the exhaust air 
selector valve 20, the actuator 21, and the ECU100 grade constitute the adverse current means of 
exhaust gas. moreover, since the air-fuel ratio (RIN -- or rich) and exhaust gas temperature (elevated 
temperature) of exhaust gas required for SOx removal have been obtained by the operation control of an 
engine 1, ECU 100 containing each sensor for performing the operation control of an engine 1 
constitutes control means from a gestalt of this operation 

[0066] Moreover, although the gestalt of this operation showed the example which formed the three way 
component catalyst 40 in the upstream of a catalytic converter 30, you may form a three way component 
catalyst 40 in the downstream of a catalytic converter 30. As an example which forms a three way 
component catalyst 40 in the downstream of a catalytic converter 30, the example established in the 
middle of an exhaust pipe 10 can be given. 
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[0067] [Gestalt 2 of operation] Next, the gestalt of operation of the 2nd of the exhaust emission control 
device of the internal combustion engine concerning this invention is explained with reference to the 
flow view of drawing 7 . 

[0068] The gestalt of this 2nd operation shows the example of control at the time of giving the function 
of S trap material to the three way component catalyst 40 shown with the gestalt of the 1st operation. 
The three way component catalyst 40 in this case emits SOx which absorbed SOx when the air-fiiel ratio 
of inflow exhaust gas was RIN, and was absorbed at the time of low SUTOIKI of an oxygen density, or 
a rich air-fuel ratio. 

[0069] Thus, since a three way component catalyst 40 will be located in the upstream rather than a 
catalytic converter 30 when S trap function was given to the three way component catalyst 40 and the 
valve element of the exhaust air selector valve 20 is made into a forward- feed position as shown in 
drawing 1 (at namely, the time of NOx absorption), a three way component catalyst 40 can be adsorbed, 
and SOx in exhaust gas can prevent the inflow of SOx to a catalytic converter 30, and can prevent SOx 
poisoning of the NOx catalyst 31. However, if the exhaust air air-fuel ratio of an engine 1 is controlled 
to SUTOIKI, since SOx will be emitted from a three way component catalyst 40, the problem of SOx 
poisoning of the NOx catalyst 3 1 arises. 

[0070] Then, with the gestalt of this operation, ECU100 performs change control of the valve element 
position of the exhaust air selector valve 20 as follows. First, in Step SI 1, ECU1 00 judges whether it is a 
bulb operation stage. If it judges that it is not a bulb operation stage, a return will be carried out and it 
will return to a start. A bulb is located in a bypass position (the 3rd position) while changing the valve 
element (bulb) of the exhaust air selector valve 20 from a forward-feed position to an adverse current 
position by operation control of an actuator 21, while progressing to Step S12 and controlling 
compulsorily the exhaust air air-fuel ratio of an engine 1 to SUTOIKI, when it is judged that it is a bulb 
operation stage. 

[0071] If an exhaust air air-fuel ratio is controlled by SUTOIKI, although SOx will be emitted from a 
three way component catalyst 40, since a bulb is in a bypass position, the exhaust gas containing SOx 
bypasses the NOx catalyst 31, and is emitted to the atmosphere. Thereby, SOx poisoning of the NOx 
catalyst 3 1 is prevented. 

[0072] By execution of Step S12, where a bulb is located in a bypass position, it shifts to Step S13. At 
this step SI 3, when it judges whether SOx discharge of a three way component catalyst 40 was 
completed and judges with SOx discharge un-completing, it returns to Step S12. When it judges with the 
completion of SOx discharge, it progresses to Step SI 4, and it changes to the bulb change position 
(adverse current position) made into the purpose, and change control of a bulb is completed. 
[0073] If change control of a bulb is completed in Step S14, it will shift to Step S15. ECU100 controls 
an engine 1 by Step S15 to RIN rich spike operation etc. at the air-fuel ratio according to the operational 
status, or a compulsive target. The return of after step S15 shift is carried out, and it returns to a start. 
[0074] In addition, the above flows of control are similarly performed, when changing a bulb from an 
adverse current position to a forward-feed position. Moreover, when once stopping the operation of a 
bulb in an exhaust air bypass position when controlling compulsorily the exhaust air air- fuel ratio of an 
engine 1 to SUTOIKI in this way changes throw ****** of exhaust gas to a forward feed or an adverse 
current in consideration of the point which the rate of NOx purification of the NOx catalyst 31 correlates 
with the degree of catalyst temperature so that the degree of catalyst temperature may not separate from 
a temperature window, it performs similarly. 

[0075] In addition, in the gestalt of operation mentioned above, although discharge processing of NOx 
from the NOx catalyst 31 and SOx is performed simultaneously, since the amounts of SOx(es) contained 
in the exhaust gas of an engine, especially the exhaust gas of a gasoline engine are very few, it is not 
necessary to perform discharge processing of SOx by the same frequency as discharge processing of 
NOx. then, when performing discharge processing of NOx and exhaust gas temperature is the 
operational status of the low engine 1 in comparison even if it is SUTOIKI or the operation region of a 
rich air-fiiel ratio Pour exhaust gas by the forward feed same to a catalytic converter 30 as the time of 
NOx absorption, and it is made to make NOx emit and return from the NOx catalyst 31. At the times of 
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the operational status of the engine 1 which is SUTOIKI or the operation region of a rich air-fiiel ratio, 
and exhaust gas temperature rises and becomes an elevated temperature on the other hand, such as at the 
time of acceleration and heavy load operation etc. That is, only when the state of exhaust gas becomes 
SUTOIKI advantageous to SOx discharge or a rich air-fuel ratio, and an elevated temperature, the valve 
element of the exhaust air selector valve 20 may be changed to an adverse current position, the flow of 
the exhaust gas which flows a catalytic converter 30 may be made an adverse current, and you may 
control to perform discharge processing of SOx. 

[0076] Moreover, it judges whether the NOx catalyst 31 needs to be SOx discharge processed by 
ECU 100. The flow of the exhaust gas which holds the valve element of the exhaust air selector valve 20 
in a forward-feed position, and flows a catalytic converter 30 when judged with having no need for SOx 
discharge processing is made into a forward feed. When judged with there being need, the valve element 
of the exhaust air selector valve 20 is changed to an adverse current position. The flow of the exhaust 
gas which flows a catalytic converter 30 is made an adverse current, and ECU100 The optimal target air- 
fuel ratio for discharge and the degree of target catalyst temperature of SOx are computed, when it has 
reducing-agent addition equipment further, the amount of target reducing agents is computed, an engine 
1, reducing-agent addition equipment, etc. are controlled to become these desired value, and it may be 
made to perform discharge processing of SOx. 

[0077] [Gestalt 3 of operation] Next, the gestalt of operation of the 3rd of the exhaust emission control 
device of the internal combustion engine concerning this invention is explained with reference to 
drawing 8 - drawing 1 1 . 

[0078] Drawing 8 is drawing showing the outline composition of the exhaust emission control device of 
the internal combustion engine in the gestalt of the 3rd operation. If the point that the three way 
component catalyst is not prepared in a flueway is removed in the example shown in this drawing, it is 
fundamentally [ as the 1st of the point, and 2nd operation gestalten ] the same. 

[0079] Namely, an engine 1 is a RIN barn gasoline engine of an in-series 4-cylinder. Inhalation of air is 
supplied to each cylinder through an inlet pipe 2 and an inlet manifold 3. Fuel is injected from a fuel 
injection valve 7 by each inhalation-of-air path which stands in a row in each cylinder, and the exhaust 
gas discharged from each cylinder is exhausted through an exhaust manifold 8 and an exhaust pipe 9. 
The throttle valve 4 and air flow meter 6 which equipped the inlet pipe 2 with the throttle position sensor 
5 are installed. An exhaust gas temperature sensor 13 is installed in an exhaust pipe 11, and the 
rotational frequency sensor 14 is installed in an engine 1. It is the composition that each output signal of 
a throttle position sensor 5, an air flow meter 6, an exhaust gas temperature sensor 13, and the rotational 
frequency sensor 14 is outputted to ECU100, and operation control of the fuel injection valve 7 is 
carried out based on the output signal from ECU100. 

[0080] Moreover, the exhaust pipe 9 is connected to the 1st port of the exhaust air selector valve (flow 
direction change means) 20 equipped with four ports. The 2nd port of the exhaust air selector valve 20 is 
connected to the exhaust pipe (the 2nd flueway) 10 which discharges exhaust gas to the atmosphere, the 
3rd port of the exhaust air selector valve 20 is connected to entrance 30a of a catalytic converter 
(exhaust air purification means) 30 through an exhaust pipe (the 3rd flueway) 1 1, and the 4th port of the 
exhaust air selector valve 20 is connected to outlet 30b of a catalytic converter (exhaust air purification 
means) 30 through the exhaust pipe (the 4th flueway) 12. The occlusion reduction-type NOx catalyst 31 
is held in the catalytic converter 30. 

[0081] The exhaust air selector valve 20 is a bulb into which the flow direction of the exhaust gas which 
flows a catalytic converter 30 is changeable by changing to the adverse current position (the 2nd 
position) which shows the valve element to the forward-feed position (the 1st position) shown in 
drawing 8 , and drawing 9 . When the aforementioned valve element is located in a forward-feed 
position, the exhaust air selector valve 20 connects an exhaust pipe 10 and an exhaust pipe 12 while 
connecting an exhaust pipe 9 and an exhaust pipe 1 1, and at this time, exhaust gas flows in order of the 
exhaust pipe 9 -> exhaust pipe 1 1 -> catalytic-converter 30 -> exhaust pipe 12 -> exhaust pipe 10, and it 
is emitted to the atmosphere. 

[0082] Moreover, when the valve element of the exhaust air selector valve 20 is located in the adverse 
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current position shown in drawing 9 , the exhaust air selector valve 20 connects an exhaust pipe 10 and 
an exhaust pipe 1 1 while connecting an exhaust pipe 9 and an exhaust pipe 12, and at this time, exhaust 
gas flows in order of the exhaust pipe 9 -> exhaust pipe 12 -> catalytic-converter 30 -> exhaust pipe 1 1 - 
> exhaust pipe 10, and it is emitted to the atmosphere. 

[0083] Moreover, when the valve element of the exhaust air selector valve 20 is located in a center valve 
position (refer to drawing 3 ), the exhaust air selector valve 20 connects an exhaust pipe 9 and an 
exhaust pipe 10, and at this time, exhaust gas flows in order of the exhaust pipe 9 -> exhaust pipe 10, 
and it is emitted to the atmosphere. 

[0084] In order to secure the degree of NOx catalyst floor temperature in case the flow of exhaust gas is 
a forward feed also about the arrangement position to the flueway of a catalytic converter 30, entrance 
30a of a catalytic converter 30 is considering as the arrangement located near the exhaust air selector 
valve 20. That is, passage length until exhaust gas flows into a catalytic converter 30 has a direction 
shorter than the time of making a valve element into an adverse current position when making the valve 
element of the exhaust air selector valve 20 into a forward-feed position. Therefore, a temperature 
reduction is so large that exhaust gas temperature will fall according to a thermolysis phenomenon and 
passage length will become long, if exhaust gas is poured to an exhaust pipe. Therefore, the temperature 
reduction of exhaust gas until the direction when locating a valve element in an adverse current position 
flows into a catalytic converter 30 is larger than the time of locating the valve element of the exhaust air 
selector valve 20 in a forward- feed position. 

[0085] On the other hand, as shown in drawing 5 , the rate of NOx purification of the NOx catalyst 31 
has the degree of catalyst temperature, and correlation, and it has the optimal temperature window for 
absorbing NOx, and if it separates from this NOx absorption temperature window, NOx absorptance 
will decline sharply. Moreover, even if it does not make temperature of the NOx catalyst 31 so high, 
NOx can be made to emit, when making NOx emit and return from the NOx catalyst 31. 
[0086] Moreover, although the exhaust air gas cleanup temperature window of the NOx catalyst 31 is 
250 degrees C - about 550 degrees C as shown in drawing 10 , it is that the high rate of purification is 
obtained before and after 400 degrees C. Usually, although it was made to control so that the 
temperature of a catalyst is controlling the degree of floor tempereture of this NOx catalyst near 400 
degree C, the problem discharged outside a vehicle without purifying exhaust gas, in order for exhaust 
gas to carry out a short pass during a valve element operation and to bypass a catalytic converter 30 
temporarily, if the valve element of the exhaust air selector valve 20 is operated arises. 
[0087] That is, although the view which controls the exhaust air air-fuel ratio of an engine to SUTODCI 
is adopted with the gestalt of the previous 1st and previous operation of the 2nd at the time of the bypass 
of exhaust gas while changing the exhaust air selector valve 20 positively, in order to lessen the problem 
which exhaust gas bypasses as much as possible, it is also effective that it is made not to perform change 
control of the exhaust air selector valve 20, either as much as possible. 

[0088] Then, when the temperature of the NOx catalyst 31 was in catalytic activity temperature, the 
valve element of the exhaust air selector valve 20 was not operated, and when it became more than 
catalytic activity temperature or below catalytic activity temperature, it was made to perform change 
control with the gestalt of this operation. Although influenced by the kind of catalyst about this catalytic 
activity temperature, it is the range of 250 degrees C - 550 degrees C in general. As for this temperature 
requirement, it is desirable to consider as the capacity below the half of the NOx occlusion capacity (the 
amount of NOx(es) absorbable at unit time) in near 400 degree C the highest activity is obtained. 
[0089] Drawing 1 1 is a flow chart which shows the control procedure to which ECU100 performs the 
valve element operation of the exhaust air selector valve 20, when the temperature of the NOx catalyst 
31 was in catalytic activity temperature in this way, and the valve element of the exhaust air selector 
valve 20 is not operated and it becomes more than catalytic activity temperature or below catalytic 
activity temperature. 

[0090] first, the step S21 - setting - ECU100 - the degree of catalyst floor temperature of the NOx 
catalyst 31 - 550 degrees C or more - or 250 degrees C or less of those judgments are performed Here, 
when it is judged that the degree of catalyst floor temperature is 550 degrees C or more, it shifts to Step' 
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S22, and when it is judged that it is 250 degrees C or less, the valve element position of the exhaust air 
selector valve 20 is considered as present condition maintenance, carries out a return, and it returns to a 
start. 

[0091] At Step S22, the degree of catalyst floor temperature judges whether it is 550 degrees C or more, 
and, in the case of 550 degrees C or more, it shifts to Step S23, and, in the case of 550 degrees C or less, 
shifts to Step S25. At Step S23, when it judges whether the valve element of the exhaust air selector 
valve 20 is in a forward- feed position (the 1st position) and is in a forward-feed position, after shifting to 
Step S24 and changing the valve element of the exhaust air selector valve 20 to an adverse current 
position (the 2nd position), a return is carried out and it returns to a start. Since [ that the length of a 
flueway is / the direction in case exhaust gas flows backwards / long ] the temperature reduction is large, 
the degree of catalyst floor temperature can be reduced. In Step S23, when it judges with the valve 
element of the exhaust air selector valve 20 being in an adverse current position, a return is carried out 
and it returns to a start. 

[0092] At Step S25 which shifts on the other hand when the degree of catalyst floor temperature is 550 
degrees C or less, it judges whether the valve element of the exhaust air selector valve 20 is in a 
forward-feed position. When it is in a forward- feed position, it considers as present condition 
maintenance, and a return is carried out and it returns to a start. In this step S25, when it is judged that 
the valve element of the exhaust air selector valve 20 is in an adverse current position, it shifts to Step 
S26, and after performing control which changes the valve element of the exhaust air selector valve 20 
to a forward-feed position, it returns to a start. 

[0093] Thus, if it is in the catalytic activity temperature of the NOx catalyst 31 according to the gestalt 
of the 3rd operation, the valve element of the exhaust air selector valve 20 which changes the flow 
direction of exhaust gas will not be operated, and will be made into the state where the valve element of 
the exhaust air selector valve 20 was held they to be [ any of a forward-feed position or an adverse 
current position ]. And when the degree of catalyst temperature becomes more than catalytic activity 
temperature or the following, change control of a flow direction change means is performed for the first 
time. It can be coped with by the simple method of only change control of the problem in which the flow 
of the exhaust gas which bypasses an exhaust air purification means exists by this of the exhaust air 
selector valve 20. That is, since it is made for the rate of purification to change the exhaust air selector 
valve 20 out of a low catalytic activity temperature requirement primarily, an exhaust air purification 
performance can be raised as a whole. 
[0094] 

[Effect of the Invention] After a flow direction change means operates a three way component catalyst at 
the time Q f ******** gill **** and purifies exhaust gas in the position which bypasses an exhaust air 
purification means at it by controlling the exhaust air air-fuel ratio of an internal combustion engine to 
SUTOIKI at the time of the operation of a flow direction change means, it can be made to discharge 
according to the exhaust emission control device of the internal combustion engine concerning the 1st 
means of this invention. Therefore, during the operation of the flow direction change means of exhaust 
gas, though the flow of the exhaust gas which bypasses an exhaust air purification means arises, this can 
be purified and discharged. 

[0095] After the exhaust-air air-fuel ratio of an internal combustion engine stops the operation of a flow- 
direction change means temporarily in an exhaust-air bypass position since SOx is emitted from a three 
way component catalyst at the time of SUTOIKI, and SOx discharge is completed, it is changing a flow- 
direction change means, and, according to the exhaust emission control device of the internal 
combustion engine concerning the 2nd means of this invention, SOx poisoning of an exhaust-air 
purification means can prevent effectively in what gave a SOx absorption function to a three way 
component catalyst. 

[0096] If the catalyst of an exhaust air purification means is in catalytic activity temperature according 
to the exhaust emission control device of the internal combustion engine concerning the 3rd means of 
this invention, the flow direction change means of exhaust gas will not be operated, and will be made 
into the state where the change means was held they to be [ any of a forward-feed position or an adverse 
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current position ]. And it can be coped with by the simple method of only change control of the problem 
in which the flow of the exhaust gas which bypasses an exhaust air purification means exists by 
performing change control of a flow direction change means for the first time when the degree of 
catalyst temperature becomes more than catalytic activity temperature or the following of a flow 
direction change means. That is, an exhaust air purification performance can be raised as a whole 
because the rate of purification changes a flow direction change means out of a low catalytic activity 
temperature requirement primarily. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In order to purify the exhaust gas discharged from an internal combustion 
engine, generally an exhaust emission control device is installed in the flueway of an internal 
combustion engine. If the exhaust gas of an internal combustion engine is poured to this exhaust 
emission control device, a sediment will adhere gradually from the upstream in an exhaust emission 
control device. What this sediment is changes with composition of exhaust gas, or mechanisms of the 
composition of an exhaust emission control device, and exhaust air purification, for example, it has an 
oxide, a sulfide, a nitrate, a sulfate, etc. This sediment needs to reduce the purification performance of an 
exhaust emission control device, or may cause increase of an exhaust back pressure and needs to remove 
it to predetermined timing. 

[0003] For example, there is an occlusion reduction-type NOx catalyst as an exhaust emission control 
device which purifies NOx of the exhaust gas discharged from the internal combustion engine which 
burns a RIN air- fuel ratio. This occlusion reduction-type NOx catalyst is a catalyst which emits NOx 
which absorbed NOx when the air-fuel ratio of inflow exhaust gas was RIN, and was absorbed when the 
oxygen density in inflow exhaust gas fell, and returns to N2. NOx emitted while making NOx absorbed 
from the aforementioned occlusion reduction-type NOx catalyst by making rich the air-fuel ratio of the 
exhaust gas which arrange an occlusion reduction-type NOx catalyst to a flueway, nitrogen oxide (NOx) 
is made to absorb from the exhaust gas of a RIN air-fuel ratio, and increase in quantity etc. carries out 
fuel supplied to an internal combustion engine after NOx absorption, and flows into the aforementioned 
occlusion reduction-type NOx catalyst emit ~ unburnt [ in exhaust gas ] - reduction purification carries 
out by reduction components, such as HC and CO, N2 

[0004] By the way, if the sulfur content is contained in the fuel for an internal combustion engine and 
fuel is generally burned with an internal combustion engine, the sulfur content in fuel will burn and a 
sulfur oxide (SOx) will occur. Since the aforementioned occlusion reduction-type NOx catalyst absorbs 
SOx in exhaust gas by the same mechanism as performing the absorption of NOx, if an occlusion 
reduction-type NOx catalyst is arranged to the flueway of an internal combustion engine, not only NOx 
but SOx will be absorbed by the occlusion reduction-type NOx catalyst. 

[0005] However, SOx absorbed by the occlusion reduction-type NOx catalyst is easy to tend be 
accumulated in an occlusion reduction-type NOx catalyst that it decomposes and is hard to be emitted on 
the conditions which perform discharge of NOx from an occlusion reduction-type NOx catalyst, and 
reduction purification (henceforth NOx discharge / reduction processing) in order to form a stable 
sulfate with time progress. Increase of the SOx accumulated dose within an occlusion reduction-type 
NOx catalyst produces the so-called SOx poisoning to which the NOx absorption capacity of an 
occlusion reduction-type NOx catalyst decreases, it becomes impossible to fully remove NOx in exhaust 
gas, and NOx purification efficiency falls. Then, in order to continue at a long period of time and to 
maintain highly the NOx decontamination capacity of an occlusion reduction-type NOx catalyst, it is 
necessary to make SOx absorbed by the catalyst emit to proper timing. 

[0006] In order to make SOx absorbed by the occlusion reduction-type NOx catalyst emit, it turns out 
that it is necessary make rich the air- fuel ratio of inflow exhaust gas, and to make an occlusion 
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reduction-type NOx catalyst into an elevated temperature rather than the time of NOx discharge / 
reduction processing. 

[0007] By the way, the distribution of the absorbed dose of SOx within an occlusion reduction-type 
NOx catalyst has increased, so that it is close to the entrance side of exhaust gas in an occlusion 
reduction-type NOx catalyst, therefore, in case SOx absorbed by the occlusion reduction-type NOx 
catalyst is made to emit, by having passed in the same direction as the flow direction of the exhaust gas 
at the time of NOx absorption, the exhaust gas of a rich air-fuel ratio Even if SOx absorbed by the 
aforementioned entrance side in the occlusion reduction-type NOx catalyst is emitted There is a problem 
that a resorption will be carried out to an occlusion reduction-type NOx catalyst, and it cannot discharge 
efficiently from an occlusion reduction-type NOx catalyst only by emitted SOx moving the inside of an 
occlusion reduction-type NOx catalyst to the outlet side of exhaust gas. 

[0008] Then, when making SOx absorbed by the occlusion reduction-type NOx catalyst emit as 
indicated by JP,7-259542,A, the technology of pouring the exhaust gas of a rich air-fuel ratio for an 
occlusion reduction-type NOx catalyst with the time of NOx absorption at an opposite direction is 
proposed. Thus, if it has the adverse current function which makes the flow of exhaust gas reverse and 
emits SOx, since the travel within an occlusion reduction-type NOx catalyst comes to be immediately 
discharged besides an occlusion reduction-type NOx catalyst few, SOx emitted from the occlusion 
reduction-type NOx catalyst can prevent that the resorption of the emitted SOx is carried out to an 
occlusion reduction-type NOx catalyst. 

[0009] In the case of the exhaust emission control device of the internal combustion engine with an 
adverse current function currently indicated by the aforementioned official report Prepare the bypass 
path which makes an occlusion reduction-type NOx catalyst bypass, and a passage selector valve is 
prepared in the unification portion of the flueway and the aforementioned bypass path which stand in a 
row for an occlusion reduction-type NOx catalyst, respectively. Furthermore, between an occlusion 
reduction-type NOx catalyst and the aforementioned passage selector valves of the side near [ this ] an 
internal combustion engine is connected to the suction mouth of an exhaust air pump. When connecting 
the delivery of an exhaust air pump to a bypass path and making SOx emit from an occlusion reduction- 
type NOx catalyst While changing the valve position of the two aforementioned passage selector valves 
so that the whole quantity of exhaust air of an internal combustion engine may flow to a bypass path, 
with the time of the usual NOx absorption, the flow of the exhaust air which flows an occlusion 
reduction-type NOx catalyst to an opposite direction is generated by operating an exhaust air pump. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline block diagram in the gestalt of operation of the 1st of the exhaust emission 
control device of the internal combustion engine concerning this invention, and is drawing showing the 
time of locating an exhaust air selector valve in a forward-feed position. 

[Drawing 2] In the exhaust emission control device of the gestalt of the 1st operation, it is drawing 
showing the important section when locating an exhaust air selector valve in an adverse current position. 

[Drawing 3] In the exhaust emission control device of the gestalt of the 1st operation, it is drawing 
showing the important section when locating an exhaust air selector valve in a center valve position. 
[Drawing 4] It is drawing explaining NOx absorption/emission and a reduction operation of an 
occlusion reduction-type NOx catalyst. 

[Drawing 5] It is drawing showing the temperature characteristic of the rate of NOx purification of an 
occlusion reduction-type NOx catalyst. 

[Drawing 6] It is the flow chart which shows the control procedure in the exhaust emission control 
device of the gestalt of the 1st operation. 

[Drawing 7] It is the flow chart which shows the control procedure in the gestalt of operation of the 2nd 
of the exhaust emission control device of the internal combustion engine concerning this invention. 
[Drawing 8] It is an outline block diagram in the gestalt of operation of the 3rd of the exhaust emission 
control device of the internal combustion engine concerning this invention, and is drawing showing the 
time of locating an exhaust air selector valve in a forward-feed position. 

[Drawing 9] In the exhaust emission control device of the gestalt of the 2nd operation, it is drawing 
showing the important section when locating an exhaust air selector valve in an adverse current position. 

[Drawing 10] It is drawing showing the catalytic activity temperature requirement based on the 
temperature characteristic of the rate of NOx purification of an occlusion reduction-type NOx catalyst. 
[Drawing 11] It is the flow chart which shows the control procedure in the gestalt of operation of the 3rd 
of the exhaust emission control device of the internal combustion engine concerning this invention. 
[Description of Notations] 

1 RIN Barn Gasoline Engine (Internal Combustion Engine) 

2 Inlet Pipe (Inhalation-of-Air Path) 

6 Air Flow Meter 

7 Fuel Injection Valve 

9 Exhaust Pipe 

10 Exhaust Pipe 

1 1 Exhaust Pipe 

12 Exhaust Pipe 

13 Exhaust Gas Temperature Sensor 

14 Rotational Frequency Sensor 
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20 Exhaust Air Selector Valve (Flow Direction Change Means) 

21 Actuator (Control Means) 

30 Catalytic Converter 

31 NOx Catalyst (SOx Absorbent) 
30a Entrance 

30b Outlet 

40 Three Way Component Catalyst 
1 00 ECU (Control Means) 



[Translation done.] 



http://www4.ipdl.jpo.gojp/cgi-biii/tran_web_cgi_ejje 



7/17/2003 



Page 1 of 4 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 4] 
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[Drawing 9] 
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[Drawing 1 1] 
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